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STRETCH YOUR 
MIND & Micro 

WITH 
Mr. Micro 

_ GAMES 
& ACCESSORIES 
Mysterious Island Vic 20 16K £9.90 

Your graphic adventure begins after 
escaping from prison in a hot air balloon— 
try to land it on Mysterious Island, then the 
fun really begins, @ Booby Trapped Fields e 
Killer Bees @ Hostile Natives @ Hidden Clues 
© Force Fields @ Capture the Nautilus @ Full 
Graphic Display @ Several Games lead to 
Exciting Climax @ Separate Practice Program 
© Includes Blank Data Tape to store the game 
to play later. 

This game requires a high level of skill 
and lightning reflexes. All successful 
adventures can claim a unique personalised 
award by sending Mr. Micro their final 
position at the end of the game—(For use with 
Commodore Vic 20, 16k expansion, by 
joystick or keyboard). 

Ramdam Vic 20 £13.90 
This accessory enables programs which 

would normally only work with 3k expansion 
to work with 8k or 16k expansion. RAMDAM 
saves having to buy a 3k pack if you already 
own an 8k or 16k. With RAMDAM and a 
Commodore 16k expansion all known tape 
games will run on your Vic 20. @ Includes 
Memory Test Program @ Free 6-5k game 
- MICROVADERS for use with Joysticks. 

Hunchy Spectrum 48k £6.90 
Guide Quasimodo over the ramparts to 

rescue Esmeralda. Leap flames, dodge arrows 
and ring the bells. ¢ Amazingly good graphics 
© Fast Arcade Action @ You'll be surprised at 
what your micro is capable of @ Very 
demanding. 

Dragon Tamer Dragon 32 £9.90 
Allows Atari type and other digital 

joysticks to be used with the Dragon— giving 
better response and more control. For the first 
time your Dragon will be able to reflect your 
true skills. @ Achieve higher games scores @ 
Less Frustration. 

Plus To ensure maximum value, 
Dragon Tamer includes two original games for 
use with digital joysticks: 

Goldrush Vic 20 3°5k £6.90 
This graphic adventure program was the 

first in the world to offer real gold for the 
Have you ever eagerly loaded a new Our packaging has undergone a (se aneedieabee =o program only to discover that you’ve wasted complete re-design so that before you buy Educational @ Challenging @ Clues @ Puzzles > . : © Searches @ Fast Reaction Game. your hard earned cash? We know how you feel anything you know exactly what the package SES tenetience any difficulty in —we ve suffered too. contains, how it works and what the screen obtaining Mr. Micro products from your local Our company, Mr. Micro Ltd, has display will look like. | ee Poet freedirect from grown out of a passion for home computing, No lucky dip—we’ve got nothing to Send your remittance to: an obsession that went far beyond a hobby. hide. All our programs are well ee Lane, Swinton, We are determined to ensure that all written, exciting and exhilarating, Cheques should be made payable to programs and accessories which bear the designed to stretch your OW 28 cays for Mr. Micro name are proven, tried, tested and capabilities to the full and Note to dealers debugged and represent excellent value for extract every ounce of se > ogee em money. After all we were in from the beginning performance from your accesories. For further details telephone and we have built ourselves a hard earned micro. ee = Pucto without delay reputation in the world of home computing. TRADE DISTRIBUTION BY: 

ae Unit 6, his Ind. Est., 69 Partington Lane, Swinton, Manchester M27 3A] ‘s Branch Road, Lower Darwen, Lancs, BB3 0PR. 
Tel: 0254 691211 England. Telephone: 061-728 2282 



If your BBC Micro could talk, what sort of 

accent would it have? 
A BBC English one, of course. 

Which is exactly why Acorn Computers, 

who designed and built the machine, have 
produced its very own speech chip featuring the 

dulcet tones of Kenneth Kendall. 
Called Speech Synthesis, it’s a pair of 

chips that can be plugged into your BBC Micro by 

your local BBC/Acorn dealer. On them, youll find 

164. words/syllables spoken in familiar fashion by 

the famous retired newscaster, all of which can be 
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combined to form several hundred other words. 

The chips also provide the ‘serial’ proces- 

sing capability whereby future software cartridges 
can also be plugged into the front of your 

BBC Micro. (The machine's vocabulary will be 

widened via such cartridges. 

Priced £55, Speech Synthesis is available 
from your local BBC/Acorn dealer. (To find out 

& where that is, simply call 01-200 0200. 
If youd like more information, 

WHACORN he'll complete the story. In plain 
COMPUTER English, of course. 



| Get it taped 52 
, We recommend which cassette 

recorders to use with your micro, 
and tell you how to get the best 

| out of them. 
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Pitfalls 
Our ‘typical end user’ gets to 
grips with word processing on his 
newly-installed micro. 

Ron Stewart @ Geoff Tansey ® Hedley Voysey ® Clive Williamson 

My computer 50 
FEATURES doesn’t work Computer 108 

Here at last! 34 Concluding our look at the Crime 
problems of computer 

We take the lid off the new £200 | breakdown. We investigate who sree os aehaigaa 
oe and ask — was it worth | you can go 6 y oa pen Here's aimidetn of some of the 

ret re eke most interesting cases that have 
come to light. 

REGULARS 
News | 22 
Our man on the street, Martin 
Banks, fills us in on the very latest 
hot gossip. ; 

Problems 29 
Got a computer problem? Hedley 
Voysey’s your man. 

Letters 30 
Communication — that’s the 

name of the game. 

...-Andcoming 38 
soon 

This Autumn should see the debut 

of several young pretenders to 
the home micro crown including 
machines from Coleco, 

Memotech, Atari, Tandy, Triumph 
Adler and the unknown Video 
Technology. We look at their 
chances. 

Sinclair’s Secret 27 
High-speed tape access is finally 
here in a cheap form with the 
launch of the Microdrive. Is it a 
‘revolutionary breakthrough’ for 
Spectrum owners? 
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Silicon Tips =” 
Richard Howell's cartoon strip. 

Cheap Deals 102 
Take advantage of one of our five 
special offers on games software 
for a variety of machines. 

Competition 103 
Get your program published — a 
total of £350 in prizes and more 
goes to this month's winners. 

Buyers Guide 117 
Our up-to-the-minute buyers 
guide covering all the new micros 
and the latest round of price cuts. 

HARDWARE 
REVIEWS 

Sharp Move 42 
Sharp launches another attack on 
the home micro market this 
month with the £250, 64K 
MZ-700. 

Rainbow 98 
DEC has launched its challenge to 
the IBM PC in the shape of the 
Rainbow personal computer. But 
is it too late for DEC? 

Electronic Mail 
We take a transatlantic look at 

how Osborne’s can communicate. 

WHICH MICRO? SEPTEMBER | 983 

11S | 

MMs | Submarine Hunt 77 
SOFTWARE 
REVIEW 

2 eee 

Texas tutorials 
Texas Instruments manages to 
combine fun and learning together 
in its educational programs. We 
look at its latest cartridge based 
software. 

Spellmind 60 
Enjoy the intellectual challenge of 
this Spectrum feature. 

Soft Release 66 
All the latest software for 
Spectrum, Oric, Vic 20, 
Atari 800, Dragon and BBC 

micros put through our reviewing 
tests. 

Stop Press 714 
A brief look at the software 

which arrived at the office just 
too late for a review this month. 

Dragon Tales 76 
Concluding our look at this year’s 
batch of books on the Dragon. 

57 

Seek and destroy with your 
ragon. 

Commodore Call 8! 
We recommend some American 
magazines for Commodore junkies 
who just can't get enough. 

ZX Soft 83 

products for the Spectrum — one 
serious, one fun. 

_A critical look at two software 

‘Atari Column 84 
A blitz on the wargame software 
in the shops now. 

Acorn Angle 89 
We look at the latest language 
and games offerings from 
Acornsoft. 

Proccube 91 
Another BBC graphics routine 
from R A Lober. 

Cover retouching by Richard Manning 
Software Review cover by Brian Aldred 

CONTRIBUTORS 
We are always on the lookout for 

interesting articles and reviews for publica- 
tion in Which Micro? If you think you have 
something to say, why not put your ideas 
on paper? 

Articles must be original and unpublished 
elsewhere. They should be typed or printed 
(dot matrix is fine), double spaced, and with 
wide margins. As a rough guide to length, 
there are about 800 words on a typical page 
of the magazine, so articles range between 
800 and 2500 words. 

Always keep a copy of anything you send 
in, and remember to include your address 
and phone number (if you have one) on 
any correspondence. 

To answer the most commonly asked 
question - we do pay well for published 
material, payment normally following a 
fortnight after publication. | 

But before sending in, it’s a good idea to 
glance through a few back issues, to see 
what sort of things get published, and so that 
you won’t cover anything we’ve already dealt 
with. 

ABC MEMBER OF THE AUDIT 
34,052 = BUREAU OF CIRCULATION 

Which Micro and Software Review. Postal subscription 
service. 

Rates: UK 12 issues £10, Overseas Mail £15, Overseas 
Airmail £22. Other Airmail Rates available on request. 

Enquires to: Which Micro? Subscription Department 
Competition House, Farndon Road, Market 
Harborough, Leicester. Telephone: 0858-6461 3. 

Published and Distributed by EMAP Business and Computer 
Publications Ltd. Typesetting by Contemporary Graphics, 
77 Farringdon Road, London ECIM 3JY. Printing Eden Fisher 
(Southend) Ltd. © Copyright Which Micro and Software Review, 1983. 



AGF 
PROGRANVIMABLE 

JOYSTICK 
INTERFACE 

ABOUT OUR PROGRAMMABLE 
INTERFACE 
Surpassing the outstanding specification of 
our Interface Module II which still offers 
the best software support at its price, a 
Joystick Interface that is compatible with 
ALL SOFTWARE through its unique hard- 
ware programmable design. 

The Interface plugs on to the rear connector 
of your ZX81 or ZX Spectrum. 

Quick clip-on connections, which are con- 
figured from a reference card supplied, allow 
you to define which of the forty keys are 
simulated by which action of the Joystick. 
A pack of ten Quick Reference Programming 
Cards makes setting for your favourite games 
even easier. These can be filled in to show at 
a glance the configuration required and 
stored in the cassette case of the particular 
game. When you change to a game using 
different keys the module is re-programmed 
in a few seconds, 

As with our Interface Module II the Pro- 
grammable Interface accepts all standard 
switch Joysticks that are Atari-compatible. 
Two sockets are available which are con- 
nected together for two player games which 
use the same keys for both players. 

The Interface resides in the keyboard 
address space and does not affect its opera- 
tion or interfere with any other add-ons. A 
rear extension edge connector will accom- 
modate expansion of your system. 

The unique AGF key simulation principle 
makes it extremely easy to incorporate 
Joystick action in your own programs. All 
eight directions and fire are read by simple 
BASIC. 

With every order comes a free demonstration 
program called ‘Video Graffiti’? plus a full 
set of instructions. 

FROM: MR/MRS/MISS 

ZX81 LI 
DEALER ENQUIRIES WELCOME 

KEY FEATURES 

* Programmable design gives TOTAL soft- 
ware support. 

* Accepts Atari, Competition Pro, Wico, 
Starfighter, Quick Shot, Le Stick etc. 

* Rear extension connector for all other 
add-ons. 

* Free demo program and instructions. 

ZX SPECTRUM L[] Please tick 

ITEM PRICE 

33.95 

FREE 

FINAL TOTAL 
E'XPORT PRICES ON APPLICATION 

PACKAGE CONTENTS SUPPLIED 
@ Programmable Interface Module as illus- 

trated, complete with clip-on program- 
ming leads. 

@ Self adhesive programming chart detailing 
how to define which key is simulated by 
UP, DOWN, LEFT, RIGHT, and FIRE. 
This can be fixed on to the case of your 
computer or if preferred the protective 
backing can be left on. The chart is made 
of a very durable reverse printed plastic 
and is extremely easy to read. 

@ One pack of ten Quick Reference Pro- 
gramming Cards for at-a-glance setting 
to your games requirements. The card 
allows you to mark the configuration in 
an easy to read fashion with space to 
record the software title and company 
name, 

@ Video Graffiti demonstration program 
which is written totally in BASIC to illus- 
trate how all eight directions and fire 
can be read. This is also a useful high 
resolution drawing program. 

@ 12 months guarantee and full written 
instructions. 

JOYST [CKhS 
ATARI 

CONTROLLERS 

FOR USE WITH OUR INTERFACE 
Module or VIC 20, Commodore 64, 

Atari VCS, Atari 400, Atari 800 

If you require extra Joysticks for our 
original interface module mark order 

‘OLD’ Joysticks 

ONLY £7.54 inc VAT + P&P 
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NANA SANA NANNY 

EARLY LEARNING 

| ~~ 

Announcing an { a Colourful, action-packed 
exciting > | games toteach those vital 

range ofearlylearning = word and number skills. 
software for the SinclairZX 
Spectrum - 16K and 48K 

Specially produced for 
4 to 8 year olds by the 
largest educational 

_ publisher 

: : Hot Dot Spotter - a game of 
a,b,c... Liff-off! - an exciting speed and skill that teaches number 
introduction to the alphabet thatteaches  "ecognition. 
the letters in correct order. Count the dots (between 1 and 9) and 
Page through the alphabet picture book watch the laser beam bounce the ball up 

matching pictures and words. of points. 
See lift-off with full sound effects! 

All programs come with 
6 pages of Parents’ Notes 
providing complete 
instructions for use. 

Countabout = teaches simple 
addition and subtraction. 

Help our micro chimp reach the bananas 

at the top of the tree by getting the sums 
right. 

"LAM hhhhhhhhhhbhhhhhhhd Longman Software can 
be used by children on 
their own or with initial 
help from mum or dad. 

Available from W. H. Smith, Boots, Menzies, Martins and other 
leading chain stores, as well as from computer shops and 

through Websters, Software Directory. 
Trade availability through Prism Microproducts. 
In case of difficulty, or for a full colour brochure, write to: 
DivisionGS5 (Software) Longman Group Ltd, Longman House, 
Burnt Mill, Harlow Essex CM20 2JE Longman Software - 

Rp > 
< 

LONGMAN SOFTWARE The Key to Early Leaming * 

NANANNANNNANANANANA 

each 
inc. VAT 

Tce tt ttt 
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RIGHT PRICE 

RIGHT PERFORMANCE 

RIGHT OPTIONS 

BROTHER DEALERS: 

London WC2 

London WC1 

London EC1 

London South 

London South East 

London South West 

London West 

London North 

North Middx 

Digitus Ltd. 

Bonsai Ltd. 

City Computer Centre 

The Lyndon Co. 

Bennett Electronics 

Twickenham Computer Centre 

Interlex Ltd. 

Lion House Retail 

Davinchi Computers 

Wildings Office Equipment Group: 

\lford 

Holborn WC1 

Moorgate EC2 

Buckinghamshire 

Buckinghamshire 

Berkshire 

Oxfordshire 

Thames Valley 

South East 

East Anglia 

Christie Computers 

Fraser Associates 

Computer 100 

4B Microcomputers 

Bits and Bytes 

Amplicon Micro Systems Ltd 

Anglia Computer Centre 

UK DISTRIBUTOR 

01 379 6968 

01 580 0902 

01 588 5537 

01 788 1234 

01 692 4941 

01 892 7896 

01 943 0968 

01 580 7383 

01 952 0526 

01 514 1525 

01 405 8052 

01 628 0501 

0494 775999 

0280 816087 

0734 584545 

0295 67551 

06285 26535 

0273 608331 

0603 667031 

13 CPS, CARTRIDGE DAISY WHEEL & 
RIBBON, 2 COLOUR PRINTING, 
PROPORTIONAL SPACING, 
GRAPHICS ETC. 

= SINGLE SHEET FEED, TRACTORS 
SERIAL/PARALLEL INTERFACES 

Essex Essex Computer Centre 0245 358702 

South Brian Bass Ltd. 02514 23900 

Kent/East Sussex Crown Business Centre Ltd. 0323 20496 

Hampshire Basingstoke Computer Centre 0256 52203 

Avon Data Link Ltd. 0272 213427 

South West Southern Computer Systems and 

Services 0803 212957 

South Wales Penny Computer Systems 04465 4539 

North Wales Technologic Ltd. 0978 263618 

South Midlands 

East Midlands 

Birmingham 

North Midlands 

Manchester 

Merseyside & North Lancs 

South Yorks 

West Yorks 

North East 

Scotland East 

Scotland West 

Daventry Computer Centre 

Leicester Typewriters 

Q-Com Systems 

Skytronics Ltd. 

Doxiver Ltd. 

Agri-Plan Computer Systems 

Intac Ltd. 

Leeds Computer Centre 

Microcomputing Ltd. 

Computer Services Scotland 

Sculthorps Ltd. 

03272 78058 

0533 24848 

021 622 7165 

0602 781742 

061 962 9418 

0774 733714 

0709 547179 

0532 458877 

0632 476018 

0592 773710 

06285 26535 

THAME 

SYSTEMS = tame park INDU 

TELEPHONE: 084 421 5471 
TELEX: 837508 
STRIAL ESTATE 

THAME, OXON OX9 3RS 

PERIPHERALS 

COMPUTER NETWORKS —Ungermann-Bass 
MICROCOMPUTERS 
GRAPHICS SYSTEMS —Terak 
DISK PRODUCTS 

—Rair, Onyx, Zilog 

— Adaptec, Archive, Heurikon, 

NEC, Quantum, SMS 

—Axiom, Brother, Hazeltine, 

NEC, Toshiba. 
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PS EDEFENDER' Boy 

| Si ates Maze 

HARDWARE SELECTED ‘SOFTWARE 
ATARI COMMODORE 64 

Atari 400 with 16K RAM (AF36P) £149.99 
Atari 400 with 48K RAM (AF37S) £214.99 * ee Nie oean eee Upp Pee: rs) GBeeN ria.20 
Atari 800 with 48K RAM (AF02C) £299.95 * Candy Factory -1D-32K-KF53H £21.95 Curse Of Ra (Part 3) -1D-BC59P £13.80 
All above with BASIC and handbooks Claim Jumper -1E-116K-KB67X £29.95 | Sword Of Fargoal -1D-BC60Q £20.75 

Atari Cassette Recorder (AF28F) £50.00 Defender -1E-16K-KF10L £29.95 | Crush, Crumble & Chomp -1D-BC61R £20.75 \ 

Atari Disk Drive (AFO6G) £299.95 : Forth -1D-24K-YL29G £62.95 Jump Man -1D-BC62S £27.45 \ 

48K RAM for Atari 400 (AF44X) £65.00 Frogger ~TCATGK R081 £2205 DRAGON \ 
48K Upgrade for 400 (AF45Y) £65.00 seb od AE ie ket ee ee eee eee \ 
Commodore 64 (AFS6L) £229.00 * “Hellfire Warrior “1C-82K-KFO2C £2745 Dragon Trek -1C-BC82D £9.95 \ 
16K RAM for VIC20 (AF53H) £59.95 K-razy Shootout -1E-8K-BQ63T £34.95 moe Attax -1E-BC79L £19.95 \ 
Commodore Cassette (AF48C) £44.95 *Moon Shuttle -1C-16K-KF22Y £27.50 Quest -1C-BC41U £7.95 \ 

Commodore Disk Drive (AF50E) £229.00 Pac-Man -1E-8K-BQ71N £29.95 Wizard War -1C-BC83E £7.95 \ 

Dragon 32 (AF57M) £175.00 Paint -1D-48K-KB22Y £29.95 _ Plus 30 other titles for Dragon \ 

Dragon Joystick (BC30H) £14.95 _ Picnic Paranoia ~1E-16K-KF13P £29.95 gpECTRUM \ 
Cassette Cable for Dragon (BC31U) £2.95 aaa ee ace conan. die viobeit (48k) -1C-BC88V £14.95 \ 

ENTA (XG28F) £115.00 ‘Sia mus -1E-16K-KB90X £27.50 Space Intruders (16K) 1C-BC90X £4.95 \ 

Floppy Disk (YX87U) £2.50 Softporn Adventure -1D-40K-BQ93B £20.64 pe ae foe picgese da? — \ 
5 C12 Data Cassettes (AF61R) £1.99 Starcross -1D-32K-KB37S £29.95 So eet ale “1C-BC93B £4.95 \ 
Joystick Controller (AC53H) £7.50 _Synassembler -1D-48K-KB83E £38.95 ‘ \ 
Joysticks (Pair) (AC378) £13.95 Zaxxon -1C-16K-KF20W £29.95 a Crumble & Chomp (+16K) \ 

Le Stic (ACABY) £24 9 at Reems fernkso. 2075 | 
Full details all above in MAPLIN catalogue. Zork III -1D-32K-KB31J £29.95 | Datesiones Of Ryn (+16K) -1C-KK13P £13.80 \N 

*3D-Supergraphics -1C-40K-BQ29G £31.95 Invasion Orion (+16K) -1C-KK12N £17.25 \ 
* Delivery next day by Datapost \ Plus over 280 other titles for Atari. ap Mot ena # Cea oe . 

QQ QQ QQQq an SS A EGie Atfliga. (316%) AG-RKOBI £20.75 \ 
Ricochet (+8K) -1C-KK15R £13.80 

MICROWRITER 

The new hand-held word processor 
that eliminates the need for a typist. 
You can learn the Microwriting technique 
in less than an hour and produce 

perfectly typed text the same day. Send sae now for our new software leaflet 
Microwriter (AF62S) £485 + £72.75 VAT® {§ ys with details of all programs added since 

Complete Word Processor Package | — AUTHORISED ATARI Maplin catalogue. 
(Microwriter, printer and lead) ad ? SERVICE CENTRE Order As XH52G Issue 4. 
(AF63T) £1,455 + £218.25 VAT * er 

Available ONLY by mail order or from “ 
WESTCLIFF shop. “erg . 

__ %* Delivery next day by Datapost 

Sword Of Fargoal (+16K) -1C-KKO9K £20.75 
Tank Arcade -1C-KH18U £11.95 

Pius 80 other titles for VIC20 

*Disk versions also available though price 
and memory size may be different. 

The brilliant new ANG SAY ith 

SORD M5 
A superb new home computer 
with one of the most powerful 
colour video processors oft 
available. An incredible 32 ye 
sprites simultaneously a 
and 16K of RAM 
dedicated to graphics a 
alone. Powerful Z80A a: is 
(3.5MHz) main processor. 5 ree Be 
tone generators and noise Bi 
generator all with envelope control like a 
mini-synthesiser. Complete with BASIC and superb handbooks 

for beginners. ji this for just £149.95 (AF64U) 

lf your order contains over £120 worth of 
computer hardware apply now for interest 
free credit by telephoning: Mail-order: 
(0702) 552911. London Shop: 01-248 0926. 
Birmingham Shop: 021-356 7292. Southend 
shop: 0702 554000 or write to P.O. Box 3, 
Rayleigh, Essex SS6 8LR. 
You pay 10% down, then 10% per month 
for a further nine months (to nearest 
penny). 

Credit quotations on request. This offer 
subject to approval which can take up 
to 48 hours (APR = 0%). 

9% 

Mapsoft full colour catalogue. <a 
Price £1 incl. post. Maplin \ oe 
catalogue contains full details \q 
of all hardware and lots of 
software. On sale now in all 
branches of W. H. Smith, price 
£1.25 or £1.50 incl. post from 
PO Box 3, Rayleigh, Essex. 

Maplin Electronic Supplies Ltd., Mail Order: P.O. Box 3, Rayleigh, Essex 
SS6 8LR. Tel. Southend (0702) 552911 (Sales). 
Demonstrations at our shops NOW. 
159-161 King St., Hammersmith, W6. Tel. 01-748 0926. 284, London 
Road, Westcliff-on-Sea, Essex. Tel. (0702) 554000. Lynton Square, Perry 
Barr, Birmingham. Tel. (021) 356 7292. 
All goods delivered in UK mainland carriage paid, but add 50p if total 
order less than £5 except catalogues. Orders including items marked x, 
delivery next day by Datapost. 
Subject to availability. All prices include VAT unless shown. Prices 

| correct at time of going to press. 
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-e With 8 foreground and 8 background colours 

SHARP MZ 700 si, £249.00 
WITH OVER £50. 00 OF SOFTWARE sae 

e 64K RAM colour computer ti as | 

¢ MZ 700 will use (UHF) colour or b/w TV or RGB x a ON 
:; cassette unit 

monitor for trouble free program recordings 
e Large standard qwerty keyboard 
e Advanced colour commands £39.00 inc VAT 

e Machine code monitor making full use of the a Vi 7 i ad i optional integral 

e Simple to Generate USR function printer/plotter 

¢ Sharp MZ 80K compatible 4 colour printer/plotter 
¢ Dual joystick interface Character mode 80, 40 and 26 characters 

per line TONS OF | | " 
SHARP-APPROVED SOFTWARE, ADVENTURE arene ee eres ORE Ue eg peoRs 
GAMES, HOME MANAGEMENT, EDUCATION, £129.00 inc VAT 
PROGRAMMERS AIDS, LANGUAGES. 
SEND SAE FOR FULL LIST. S HAR v Vi TA S0A 
JOIN THE SHARP-APPROVED MZ 700 USER 

baie a way to keep on top of MZ 700 NOW ONLY £375. 00 

developments. Find out how the 700 ticks. : 
Programmers tips and users problems. Published 3 For latest list of MZ 80A & K software 
times a year with over 60 send SAE. 

| WITH THE SHARP USER IN MIND 

q 4 A ee te S O t ' CRISALLEN HSE, 86-90 PAUL ST, LONDON EC2A 4NE 

| 739 8559 

BEST 64 GAMES EVER 

STIX 
CRAZY KONG 

Now available £8.00 each + VAT 
Other arcade games for the 64 include 

Tank Attack, Mangrove and Kaktus also 
£8.00 each + VAT 

Write for our free 64 catalogue 

SUPERSOFT 
Winchester House, Canning Road, 
Wealdstone, Harrow, 
Middlesex, HA3 7SJ, England 
Telephone: 01-861 1166 
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BBC Microcomputer Syste 
OFFICIAL BBC 
COMPUTER 
DEALER 
SERIES ENTERS PEL DTT TY IL AES NL 

MODEL A AVAILABLE 
£299 inc. VAT 
This is the best microcomputer currently on the market, 32K RAM, 32K ROM, 8 
modes of qperation, full colour, full-size keyboard, internal expansions such as 

disc interface. speech synthesizer, Econet interface. — In short, it is a personal 
computer capable of expanding into a small business system. 

air as 7D yrs 
- a8 6 

‘ 

BBC Microcomputer ModelB.............0000......0000ccccces £348 + VAT = £399.00 
BBC Mod B + disk interface ..........00000000cee £409 + VAT = £469.00 
BBC Mod B + Econet interface .......00..0.. ce. . £389 + VAT = £447.35 
BBC Mod B + disk and Econet interfaces.................... £450 + VAT = £517.50 
BEG IOONOISKONVE croton Vek a ens £230 + VAT = £264.00 

BBC dual 800K disk drive ....0..00.00. 00s £699 + VAT = £803.85 
Torch Z80 disk pack including 280 2nd processor, 64K RAM and CPN operating 
V1 RRR NS a it a sea £699 + VAT = £803.85 
BBC Teletext receiver (AUQ) ............0.00..cccceecceecececeeee £196 + VAT = £225.40 
BBC cassette recorder and lead ..........ooo. eee, £26 + VAT= £29.90 
Disk interface kit (free fitting) ...2...0.0..00000. ee. £86 + VAT= £96.60 
Mod Ato Mod Bupgrade kit .....0...00.. 0. ..... £50 +VAT= £57.50 
Fitting charge for Ato Bupgrade kit ..0.....000.....0....... £20+°VAT = £23.00 
TGR Memory Upgrade Kits... ck ies ie . £20 + VAT = £23.00 
Games paddles.............2..0..0000002, NY £11 + VAT= £12.65 
12” Monochrome monitor incl. cable ............0............ £89 + VAT = £102.35 
16” Colour monitor incl. cable.....00000.....c eee. . £239 + VAT = £274.85 
Up |_| antonio. ian lee eee REE, Cee hg A 
Econet interface (free fitting) 00.00... oo cceceee. £60 + VAT = £69.00 
Speech interface (free fitting) 2... ooo... £47 + VAT= £54.05 
BBC disk manual + formating disk .............0000000...... £30 + VAT = £34.50 
OPA INUIOT COUN sess ee cides dos se4ees eth. £10 + VAT = £11.50 
BBC word processor (VieW) ....0..0......ccccececeeccceceen eee, £52 + VAT= £59.80 
BBC Fourth language cassette... oo... £15 + VAT= £17.25 
BBC Lisp language cassette .......0..... occ. £15 + VAT= £17.25 

100% BBC COMPATIBLE MITSUBISHI 
AND TEAC SLIMLINE DISK DRIVES 
An 

These drives are supplied ready cased with all the necessary cables, formating 
program and user disk system guide. 

There are some useful utilities included, e.g. Epson Screen Dump Program, 
Memory Dump, Free, Duplicate, Merge and Relocate. Power consumption of 
these drives is very low (0.2A typ. at + 12V, 0.4V typ. at + 5V per drive). Power 
is taken fromthe BBC computer. 

Single drive 100K 40 tracks .....0..00. 200, £179 + VAT = £205.85 
Dual drive 200K 40 tracks ........ Rehr Nisam tn) £329 + VAT = £378.35 
Single drive 400K 80 tracks 0.0.0... ccc... £249 + VAT = £286.35 
Single drive 400K 40/80 tracks switchable................ £259 + VAT = £297.85 
Dual:drnve BOOWS0 tracks ke £449 + VAT = £516.35 

ee es £469 + VAT = £539.35 

s%2 COMPLETE WORD PROCESSOR 
FOR ONLY £1,099 + VAT 

This package consists of BBC Microcomputer, View, wordprocessor, 400K 

Slimline disc drive,-High resolution 12” Green monitor, Juki 6100 18CPS Daisy 
Wheel printer and all the necessary cables and documentation. The above 

package can be supplied with components of your own choice, e.g.800K disc 

drive or a different printer. Please ‘phone us for a price for your. particular 
requirement. 

eT a eer £1,099 + VAT = £1,263.85 

PROFESSIONAL MONITORS 

GREEN MONITORS 
12” Green screen monitors with composite and sync. input. Suitable for most 
computers. 

% 18 MHz band width, high resolution ..................... £89 + VAT = £102.35 
# 15 MHz band width, normal resolution................. £69 + VAT = £79.35 

COLOUR MONITORS 

% M!CROVITEC RGB input 14+ monitor supplied with RGB lead for BBC 

£237 + VAT = £274.85 
%* SANYO SCM 14” Normal res. 14”, 400 dots, RGB input supplied with RGB 

EUs SAAS Dees len Rare oat: i) SCN ST aes £219 + VAT = £251.85 
% SANYO SCM 14M Medium res. 14”, 600 dots, RGB input supplied with RGB 

| ang las 5 alt 9 AT eRe ear ey Me's OP Re £299 + VAT = £343.85 
% SANYO SCM 14H High res. 14”, 800 dots, RGB input supplied with RGB lead 

£449 + VAT = £516.35 

TELEX 995801 REF — A18 
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Akhter Instruments Limited 
DEPT. PCN, EXECUTIVE HOUSE, SOUTH RD., 

TEMPLEFIELDS, HARLOW, ESSEX CM20 2BZ. UK. 
TEL: HARLOW (0279) 443521 OR 412639 

EPSON FOR RELIABILITY 
. 

EPSON FX80: 80 column, 160 CPS, normal, italic and elite characters, 256 user 
definable characters, superscript, subscript, 11 x 9 matrix, bi-directional logic 

seeking, hi-res bit image printing (960 x 8 dots/line), friction and pinfeed, 9 
international character sets, Centronic parallel interface. 

PXOO: PRICE Sree ye ee £379 + VAT = £435.85 
EPSON RX80: 80 column, 100 CPS, normal, italic and elite characters, 11 
international character sets, hi-res bit image printing, bi-directional logic 

seeking, 4" to 10” adjustable pin feed, Centronic parallel interface. 

ANGE RIGE «2 eee og) geo Te alle nee £259 + VAT = £297.85 
MX-100 136 column, 10 CPS, friction and tractor feed, up to 15” adjustable 
Carriage, hi-res bit image printing, true descenders, Centronic parallel interface. 

RAN -900 PI i etl £419 + VAT = £481.85 
RS232 Interface for all above printers...........0......... £55 + VAT= £63.25 
Intelligent 1EEE 488 interface....................000000000. £65 + VAT = £74.75 
actor Reg tOrENeO. tock. MA ec £79 + VAT= £90.85 
Roltnpidertor FASO wivn ras se aes £12 + VAT = £13.80 

Ribbon for MX80, FX80, RX80........0.... 0. £8+VAT= £9.20 

£12 + VAT = £13.80 

SEIKOSHA ae ae 
DOT MATRIX 3 
PRINTERS WITH 
HIGH-RES 
GRAPHICS 

GP-100A 80 column, 50 CPS, dot addressable hi-res graphics, 10” wide, fully 
adjustable, tractor feed, 7 x 5 print matrix, Centronic parallel interface. 

GP-100A SOCPS PRICES wuss te Sica eee £175 + VAT = £201.25 
GP-250X 80 column, 50 CPS, 10” wide. fully adjustable, tractor feed, true 
descenders, 64 user definable characters, double height and/or double width 
printing, 8 x 5 print matrix, Centronic parallel and RS232 (serial) interfaces both 
included. 

ap ee sO PAIGE Ss ee Ay ee ace Be cee £219 + VAT = £251.85 

NEW GP-700A 7 COLOUR PRINTER 

This latest addition to Seikosha range gives you print in seven colours, 10” wide 

Carriage, friction and tractor feed, 50 CPS print speed, dot addressabe high-res 

graphics, 4 hammer ‘printing mechanism, 10 CPI or 13.3 CPI, special Quite 
printing mode, Centronic parallel interface. 

GP-700A SPECIAL INTRODUCTORY PRICE........... ... £349 +-VAT = £401.35 

GUARANTEED LOWEST PRICES 

We guarantee that our prices are the lowest on the market If you can 

find any item advertised and in stock at less than our price we will — 

match that price 

NEW LOW PRICES ON STAR 

The most cost effective quality matrix printers to be launched this year. DP510 

and DP515 features include friction and tractor feed and roll holders as standard. 

100 CPS print speed bi-directional logic seeking 9 x 9 matrix gives true 

descenders. 2.3K buffer as standard hi-res bit image plus block graphics, sub 

and super script, italic printing, auto underlining, vertical and horizontal 

tabulation, left and right margins set, skip over perforation, back space and self 
test. 
STAR DP510 10” carriage 80 columns. 

BREUIAEERIGE .ccccc eC Cee ni suber me ear ae! £249 + VAT = £286.35 
STAR DP515 15” carriage 136 columns. ig 

SREDIALRIGE rice as re enter esa oni cantl yg £359 + VAT = £412.85 
RS232 INTERFACE FOR ABOVE...........5.0.00.0.00.02... £50 + VAT = £57.50 

POCKET COMPUTERS AND CALCULATORS 
* CASIO PB-100 Basic language pocket computer, 544 program steps, Qwerty 

keyboard, 12 char display ......00....00000.ccccn. £34.75 + VAT = £39.95 
* CASIO FX-700P Basic language, scientific functions, 1568 program steps, 

Qwerty keyboard, 12 char display ..................... £43.44 + VAT = £49.95 
* CASIO PB-300 Basic language computer, scientific functions, 1568 program 

Steps, built-in mini printer, Qwerty keyboard, rechargeable batteries and 

Chang ehaie CNAPUISDIAY Ss... kev. dsee chs: cevlce £78.22 + VAT= £89.95 
* CASIO FA-3 Cassette adaptor for PB100, PB300, FX700 

a URI CE ee IR a £17.35 + VAT = £19.95 
** CASIO FP-12 Printer for BB100 and FX700 ........... £39.09 + VAT= £44.95 
#* SHARP PC-1211 Basic language computer, scientific functions, 1424 program 

Steps, 24 char display, Qwerty keyboard 

SRE g! Sirois ce Shes ane aaa ae ORE ot el Vaid £60.83 + VAT = £69.95 
# SHARP PC-1251 Basic language computer, 4K RAM, 24K system ROM, 24 char 

display, Qwerty keyboard, user defined key, numeric pad 

£69.52 + VAT = £79.95 
# SHARP CE-125 Cassette recorder and mini printer for use with PC-1251, incl 

GAN CURIONI Ten £86.91 + VAT= £99.95 
Ye ile, Miaedaeas ats £146.95 + VAT = £169.00 

ORDERING INFORMATION 
All orders which accompany a cheque, cash or postal orders are CARRIAGE 
FREE (UK only). Please make cheques and postal orders payable to "AKHTER 
INSTRUMENTS”. A carriage charge of 3% of invoice total is applicable to 
BARCLAYCARD and ACCESS orders. We accept official orders from 
Government and Educational establishments. We accept VAT FREE EXPORT 
orders, please phone or write to check shipping cost. 

OPENING HOURS: MON-FRI 9am-5.30pm, SAT 10am-2pm. 
We welcome callers, no parking problems. 

This microcomputer is based on TMS9900 16-bit microprocessor. It includes 

16K RAM, 16 colour high resolution graphic (192 x 256). The screen display is 

32 characters, 24 lines TI-BASIC. Full-size keyboard. For Software there are 

about 1000 programs to choose from. There are a lot of peripherals available, 
e.g. Disk Drives, Disk Interface, Speech Synthesizer, Extra RAM. Additional 
Language (PASCAL, Tl-LOGO, ASSEMBLER). 

TI HOME COMPUTER HARDWARE 
Title Description Price 

inc VAT 
T199/4A Complete with UHF modulator and power 

SUD See cscs MOE ov. ss caaweuonedee: £149.95 

PERIPHERALS 
Speech When used with selected modules will 
Synthesizer roduce electronic speech ...................2. £41.95 
Peripheral This unit takes all card peripherals and on 
Expansion System internal GiSk Grive. aia: |. Melee £144.95 
Disk Drive - 92K formatted drive, mounts internally in 

internal peripheral expansion system ................ £179.95 
Disk Controller Controls up to 3 disk drives, complete with 
Card disk manager command module ............ £149.95 
Disk Drive 92K formatted capacity per side acts as 2 

Double Sided drives DSK1 & DSK2 total capacity 184K 

CANN aCe SUE DELI Reimee NEAL UA dy Sta £219.95 
Disk Drive Complete with own case, power supply & 
External CORRECUNG CANDIES 2 tephra VON, a £259.95 
RS232 Provides 2 serial RS232 ports, and one 

Expansion Card parallel port for interfacing................... £109.95 
RAM Adds 32K bytes extra RAM bringing total 

Expansion Card Capacity.to-48K bytes se as. £124.95 
P-Code Card Includes the UCSD-PASCAL P-code inter- £189.95 

0) F213] AAS ABR Pe Rb reeset Can Cy an 

Matrix Printer 80 column matrix printer pinter GP-100A 

GUN a tes eter a eed lr lh £219.95 
Matrix Printer 80 column matrix printer with RS232 and 
GP250X Centronic parallel interface ................... £273.95 
Epson RX80 80 column, 100 CPS matrix printer.......... £320.85 
Printer 

Please send S.A.E. for software prices 

THE AFFORDABLE DAISYWHEEL 
PRINTER 7 a 7 

ONLY 
£369 
+ VAT 

%& 18 CPS - Bi-Directional Logic Seeking 

%& 10, 12, 15 CPI + Proportional Spacing 

%& “Drop in” Daisywheel — Triumph Adler Compatible 

% Supports all Wordstar features 
% Diablo protocols — IBM Selectric ribbon 

%& 2K Buffer a$ standard - 100 character Daisywheel 

SPECIAL OFFER JUKI 6100 DAISYWHEEL ............... £369 + VAT = £424.35 . 

THE CP80 QUALITY PRINTER 
ONLY yp 
£259 as 
+ VAT 

% 80 CPS - 

Bi-Directional 

Logic Seeking 80 Column, 

% Friction and Adjustble Tractor Feed 

¥% Patented Square Needles up to 9 x 13 matrix — 
% Hi-Res Graphics and Block Grphics 

at Maree reevadkadnliwsiests $0) 4 aD oEt VAL = kee Oe OO 
£5 + VAT = £5.75 

This is a high speed printer using bi-directional lo 

matrix for alphanumerics. 8 x 8 for graphics and bit image printing. 
Programmable paper feed, original plus three copies. Greek characters and high 

resolution graphics. The print quality is exceptional, and the price is affordable. 

(SE MERRE SSIS ORG IS D5 AA RPO 5 a £299 + VAT = £343.85 

OR) wecronme GO Prater oi. ak £199 + VAT = £228.85 
te OK1 Microline 82A Printer...2........... 0. £329 + VAT = £378.35 
RINE as COMDUNET «ooo... cals ...:...--0s-ngcnenscees £139 + VAT = £159.95 

EDINBURGH = (_) 

EAST RO 

SOUTH AD 
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Nearly 400 Programmes in stock 
including Imagine, Bug-byte, Llamasoft, etc. 

Ring for our Price List 

CLWYD PERSONAL 
COMPUTERS 

Unit 19, Daniel Owen Precinct Mold, CH7 1AP. 

| Telephone: Mold 56842 

MM. 400 inc BASIC £149.95p 

» 800 £299. 

ATARI ask .vnx £225 
VIC STARTER PACK £139.99p 

ORIC 1 48K £139.95p 
Phone Orders Welcome on 0352-56842 

~ BWEXT DAY DELIVERY AVAILABLE Please ring for details: 
I enclose cheque/P.O. for £ 
or please debit my Access Card No. 
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@ full screen editing 

@ variable page width 

up to 80 columns 

@ auto return 

@ remote transmission 

@ text blocks 

SM Software (UK) Ltd., Raglan House , 56 Long St., Dursley, Glos. 0453 46065 

SM- UNITEXT utilises the full size keyboard of the 
EPSON HX=- 20 to give full size text processing :— 

ASK YOUR EPSON DEALER FOR A DEMONSTRATION - OR CONTACT US DIRECT 

line/ character insert delete 

print out on built=in miniprinter or 

full size external printer ON 7 

X word break suppression 

right hand justification 

integrates with SM=- UNIVERSE 

(data base ) and other products 

SPECIAL 
OFFERS 

for combined 

hardware / 
software 
packages 
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CE) SOFTWARE 
for LYNX, DRAGON, 

SPECTRUM & ZX81 Software 
CHARACTER GENERATOR by John Line ........---+--++:: 

DO) incon cn ete te wines Nee ta ayer ce test} £9.95 

A program for the programmer, allowing creation and saving of 

character sets/shape tables and subsequent inclusion into users 

basic program. Demonstration program and full ASCII character 

set included. 
CHATEAU by Pete Allan... (DRAGON)........------: £7.95 

A new type adventure, in which you must wander the Count’s old 

mansion in search of treasure! Of course, when the Count died and 

hid his treasure, he aslo left lots of unpleasant surprises for those 

brave enough to try and seek out his riches!! Come face to face 

with Ghouls and Ghosts, Vampires and Trolls; do you run or 

fight? Will the mysterious Travel Agent suddenly appear and 

whisk you away to far off places? Where can you find the key or 

the lamp? Is the clock booby-trapped? Will you die a cold and 

lonely death, or will you win through to claim the fantastic 

treasures of The Chateau?? 

MONSTER MINE by W.E. MacGowan........--+--- (LYNX 
& 

DSO) oor oi nce ile aie vialein glee a+ oho alk aa £7.95 

Escape from the mine with as much money as you can, but don’t 

get closed in or caught by the prowling monsters. An addictive 

machine code game, with superb graphics and save facility. 

eee. oe (SPECTRUM & ZX81) ....-- eee eee ete £4.95 

SULTAN’S MAZE by Christopher Hunt .. . (LYNX & 

MACHO) cece 5 oo ein bale 99 U6 Cote asp lo wanes a wimg £7.95 

Enter the 3D Maze in search of the Sultan’s jewels, but beware, 

your strength may run out, or, you may come face to face with the 

Mad Guardian. A multi-difficulty game with fantastic graphics 

and sound. 
All titles available mail order or Access. 

All cassettes despatched by return of post. 

GEM SOFTWARE 
UNIT D, THE MALTINGS, 

SA WBRIDGEWORTH, HERTS. 
Telephone: (0279) 723567 

Trade enquiries welcome — please ring for dealer pack. 

WHICH MICRO? SEPTEMBER 1983 

CVizawrite 64 wr sziar 
Designed especially for the CBM 64, VizaWrite 64 is a 

high-performance, low-cost word processor, with on- 

screen formatting, taking full advantage of the 64’s 

colour, graphics and memory features... Vizawrite 64 

supports virtually any printer (no interface required 

for parallel printers!) and can even read files from 

Wordpro, Wordcraft or Silicon Office... Supplied with 

a comprehensive and easy-to-follow user manual, Viza- 

Write offers the ultimate in personal computer word 

processing! VizaWrite is also available on CARTRIDGE 

(our price only @59+Vat!), and both versions support 

a tape cassette! VizaWrite can also be supplied in 

combination with VizaSpell (our price only €72+Vat!). 

CV; Z, asp ell 6 A ONL hari i 

VizaSpell 64 is the companion spelling checker to use 

with VizaWrite. With its 30,000 word disk-dictionary, 

VizaSpell works to the same high standard and ease of 

use as VisaWrite, offering ON-LINE spelling checking, 

WITHOUT the need for frequent disk-changes! VizaSpell 

takes on average just FOUR minutes to spell-check any 

document against its massive dictionary and new words 

can be added... AND you can search for word patterns! 

VizaWrite and VizaSpell are just two products from our range 

of CBM software. Please phone or write for a free catalogue! 

ORDERING INFORMATION: ADD 15% VAT TO QUOTED PRICES & ORDER BY 

POST/TELEPHONE/PRESTEL, USING CHEQUE, ACCESS, BARCLAY CARD OR 

OFFICIAL ORDER. TELEPHONE 01-546-7256 FOR SAME-DAY DESPATCH. 

POSTAGE FREE EXCEPT ON CREDIT OR OVERSEAS ORDERS. (REF Al7) 

Calco Sottware 
LAKESIDE HOUSE, KINGSTON HILL, SURREY KT2 7QT TEL 01-546-7256 

AMBER 2460 
MATRIX PRINTER 

LOK RUNNING COST USING 
PLAIN PAPER 

USED WITH MANY COMPUTERS 
INCLUDING BRC.UK1@1.ATOM 
DRAGON .NEMBRAIN-ATARI » 

+¥07T & £2.95 P&P 

Or for details send a 
large SAE to: 

LETHABY NUMBERING SYSTEMS LTD. 
Central Way 

Walworth Industrial Estate 

Andover 

Hampshire SP105AL 



One of our most popular programs to date. This is not a 
game, but an introduction to the LOGO graphics 
language that has become so popular in schools. It 
incorporates the ‘turtle’ graphics and many other fea- 
tures common to all LOGOS. Fascinating patterns or 
other graphics work can be built up very easily using the 
set of inbuilt commands. The command set can be exten- 
ded by adding new ‘words’ to its vocabulary that are 
based on the existing set. Logo 2 can be used as a very 
simple graphics aid for young children, but it can incor- 
porate more advanced ideas — defined procedures, 
sub-routines, loops and even recursive programming. 
Supplied with full documentation. 
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BEEB CALC 
- tus Following on from WORDWISE this ROM based spreaca- 
1 ONTH sheet program is extremely simple to use though still 
SW Hae a eee aoe very powerful. For applications that require a ‘spread- 
so aaa. sheet’ or a table of figures to be manipulated this ROM 
4 LABOUR will be invaluable. It need not be limited to just the 

obvious business applications of financial planning but 
2 is also ideal for home budgeting, etc. Includes many 
ee . | special features such as the ability to transfer ‘sheets’ to 
Fae : WORDWISE for inclusion into reports. 40 or 80 column 

screen display. changeable column widths etc. 

£34.00+ £1.00 p&p + VAT 

Ed | Li they 
The renouned word processing package. Still clearly the HAL 

: SUPAPER 
il} 

EU Se es ie ea ie te ee a 

Wal market leader with sales now over 10,000, this has 
become “the standard” word processor for the BBC 
Micro — and it’s still receiving very favourable reviews. 
Wordwise will work with tape, disc or Econet and 
includes automatic word counting and full control over 
text entered into the system. Supplied with a detailed 
spiral bound manual and an excellent free typing tutor 
program. 
After 6 months on the market there is still no other pro- 
duct as simple to use and as powerful as Wordwise. 

£39.00 + £1.00 p&p + VAT 

SEE YOU AT OVPUTER oO THE 
16 Wayside, Chipperfield, Hertfordshire. WD4 9JJ ACORN USER 

ONCEPTS Telephone: Kings Langley (09277) 69727 SHOW ! 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 
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16K Oric was £129 
Now only £99.95 
48K Oric was £169.95 
Now only £139.95 
Plus £40 Printer Voucher FREE 
with every computer purchased 

Sa 

_ 
PRINTER .. a SOFTWARE 

(available on cassette only. Prices include VAT and post and 

packing) 

ORIC FORTH language. Requires 48k machine. 
Price £15.90 

ORIC BASE for the maintenance of personal and small 
business information. Requires 48k machine. 
Price £15.40 NEE ee LEN 

ZODIAC adventure game. Requires 48k machine. Lf) aes omrataaicon 
Price £10.39 

ORIC CHESS Reauires 48k machine. — 
Price £10.39 

Oric Products are pleased to announce the release of the 

ow ORICMON Acomplete machine code monitor. Either 16k four-colour printer. 
or 48k machines. The Printer uses standard 43 inch paper and is switchable 

Price £15.90 between 40 and 80 characters per line. 

sN HOUSE OF DEATH game. Requires 48k machine. The writing mechanism is a clever arrangement of four 

\a Price £10.39 miniature ball-point pens (red, green, blue and black inks.) 

There are 15 programmable character sizes and four different 

. Price £7.30 The pen plotting facility allows the drawing of complex 
on ORIC MUNCH game. Requires 48k machine. diagrams and pictures. 

Price £8.35 The price includes an integral power supply and printer lead. 

You may place your order by phoning our telesales number on ELY (0353) 2271/2/3/4 or by completing the postal form below: 

Payment may be made by cheque, postal order, Name Description Qty Price 
Barclaycard Visa or Access. | | 
All cheques and postal orders should be made pqgrass | | 

payable to Tansoft Ltd. | l 
 ecneermentpicaseaucieAccess, =. ©... a | 
Barclaycard Visa No. 

All orders should be sent to Tansoft Ltd, Full colour brochure and software catalogue TOTAL 

3 Club Mews, Ely, Cambs CB7 4NW is available on request. Trade enquiries welcome. All prices are inclusive of VAT 

It aa 

ee aa ood 



DRAGON CAVES 
A 3-dimensional trip through a maze of over All software 

1.000 chambers. Hidden deep in Dragon Caves MAMA available 

is the Magi@ Amulet stolen from you by the for SHARP 

Dragon's slaves. This Amulet must be found 
and removed from the Caves together with any 
other treasures that you may discover. In the 
maze there are several creatures, some of 
whom you must kill and others who will help 
you— if they feel like it. The only exit from the © | 
Caves is patrolled by a fearsome Dragon who 

you must defeat to escape with the Amulet. 

Superb 3-D graphics and realistic monsters 
make this a must for ali owners of Sharp 
machines. 

Price £9.95. 

computer 

Tombs of Karnak Frogger Nightmare Park Midas Headache Scoop Laser Blazer 

Chess ClubGolf Super Biorhythm Anthill Raider Snaker Inca Gold Fisherman Fred 

MZ-700 colour 

Send for our 

catalogue 

TOMBS OF KARNAK | 
A complex game of battles and discovery 
through a honey-comb labarynth. First you are- 
allotted a character which will determine your 
chances in the maze of 50 tombs. Next, you 
must confront the Guardian of the Tambs and 
the Quartermaster where you can barter for 
‘the armour and weapons that you will need. 
Then you Start your journey through the Tombs 
of Karnak inhabited by an assortment of lethal 
beings who you must avoid or kill. Gory details 
of all battles are displayed on the screen—not 
for the squeemish amongst you. Characters 
from this game can be saved on cassette for 
use in further adventures. 

Price £9.95 

Ace Racer GiantSlalom Mountain Rescue Encounter 
Space Chase  Five-a-side Tracker Startrek 3D 

Master Builder  Chock-a-Block Polaris Fighter Command __Fire!!!|__ Van-man Global War Domination Cyfax Apocalypse Attack-a-Tank 

Aladdin’s Cave GoldMiner Kentucky Derby Up Yours AlienAttack Super-mouse Three Card Brag Minefield Safe-Cracker and many more 

Solo Software 
51, Broad St., Worcester WR1 3LR 

Telephone (0905) 26524 
t 

t 
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VIC and 64 users turns the computer into a really powerful system. ‘ 

Would you like to be able to access any of these With INTERPOD the VIC and 64 become capable of a 

peripherals from your computer? ; running really professional quality software such as 
V3 megabyte disks (Commodore 4040 drive ) Word-processing, Accounting, Instrument control.and 

| megabyte disks (Commodore 8050 drive) . ea ore > 

10 megabyte disks (Commodore 9090 hard disk ) 

Printers including a wide range of inexpensive 
IEEE and RS232 matrix and quality pnnters 

IEEE instruments such as volt 
meters, plotters etc. 

Now you are no longer limited 
by the VIC or the 64's serial bus. 
Simply by attaching INTERPOD 
you can vastly increase the 
power of your VIC 20 and when 
used with the new 64, INTERPOD 

Oxford Computer Systems (Software) Ltd. 

INTERPOD will work with any software. No extra 
commands are required and INTERPOD does not 
affect your computer in any way. 

Using INTERPOD is as easy as 
this: 

Simply plug INTERPOD into the 

senal port of your computer, 
power-up and you are ready to 
communicate with any number 
of parallel and serial IEEE devices 
and any RS232 printer. 

Hensington Road, Woodstock, Oxford OX7 IJR, England Tel (0993) 812700 
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WORDSTAR PLUS NSE 
~ THE WORDSTAR PROFESSIONAL a4 ¢ Ree 

A complete word processing system in one package, the WordStar Professional comprises 417-421 BROMLEY ROAD 

the latest edition of WordStar (3.3), MailMerge, SpellStar, and MicroPro’s exciting new text A ee tere ee 

| cataloging program, Starindex (1.0). . TEL: 01.607-8934 

| WordStar, considered the industry standard for word processing on microcomputers, Is 

now available with all associated text processing programs in one complete package for the C/WP COMPUTERS 

first time. 108 ROCHESTER ROAD 

Housed in a smart two-binder set, the WordStar Professional is undoubtedly the most LONDON SW1 

comprehensive text processing package on the market. | TEL: 01-630 7444 

MicroPro’s WordStar Professional is now available from Tradesoft dealers with £294 off DATAWAYS LTD 

the regular package price - this special offer is strictly limited until August 31st. 209 UPPER RICHMOND RD 
LONDON SW15 

The WordStar Professional package includes: TEL: 01-789 3361 

* WORDSTAR (3.30) - The latest edition of MicroPro’s best selling word processing package, 

with a new user-friendly terminal and printer installation program which can be used to set 

the initial default options on functions such as justification and help level. 

* STARINDEX - The new addition to the text processing family, Starlndex enables the 

WordStar user to design and create an alphabetical index with sub-entries, a table of contents 

with up to 4 levels of emphasis, and other item lists. 

* MAILMERGE - A multi-purpose list merge program to provide personalised form letters, 

create invoices, print mailing labels, and produce ‘boilerplate’ documents from many different 

standard paragraphs. 
*  SPELLSTAR - Companion proofreader program for WordStar. A comprehensive 20,000 

word dictionary with full customisation facilities is provided and potential mistakes are 

highlighted in context. 

DRUVIC INT. LTD. 
31 CORSICA STREET 

LONDON N5 
TEL: 01-226 8809 

HILL BRITON ASC. LTD. 
VICTORIA CHAMBERS 
42 FREDERICK STREET 
EDINBURGH EH2 1EX 

TEL: 031 226 6113 

JAROGATE LTD 
197-213 LYHAM ROAD 

BRIXTON 
LONDON SW2 

This complete, text processing package is usually priced at over £700. The WordStar TEL: 01-671 6321 

Professional is available from Tradesoft dealers for the special offer price of only £474, giving 

an unbelievable saving of £294/ METASYBE SYSTEMS LTD 

The opportunity to secure the WordStar Professional at this low, low price is available only ‘ptheerdte pete 

until the end of August, so contact your Tradesoft dealer now for further details! TEL: 01-606 6865/6 

WORDSTAR FOR APPLE COMPUTERS wipnocost RESEARCH 26 DANBURY STREET 

MicroPro’s popular WordStar word processor, and the InfoStar database management LONDON NW1 

package can now be used, simply and inexpensively, on the Apple II, Apple II Plus, or TEL: 01-226 9092 

Apple Ile microcomputers, using the single board Apple StarCard. ROBOX (OE) LTD 

As MicroPro products are CP/M based, extra costs are normally incurred in upgrading UNIT 14, ANDERTON 

the Apple to support a CP/M based operating system. SHOPPING CENTRE 

The new StarCard packages include all that is needed to convert an Apple into a CP/M GLASGOW G2 7PH 

based system. The normal costs of the additional software and hardware used to do this is TEL: 041 221 5401 

£223, giving a full price for each package of over £500. For a limited period only Tradesoft 

are able to offer, through their dealers, each complete package at a cost of only £295 - A saving SILICON VALLEY 
of over £200! COMPUTER CENTRE 

16 BALDWIN GARDENS 

: LONDON EC1 

Each package contains: YY, TEL: 01-242 2803 

A MicroPro applications program, fully customised for the Apple computer. 

An easy-to-read Installation Manual. 

CP/M Operating System and Beginner’s Manual. 
An advanced design 6 MHz Z-80B Board with 64K RAM (built-in 70 Column and Expansion 

Interface Capability). 

TELESYSTEMS LTD. 
P.O.BOX 12 

GREAT MISSENDEN 
BUCKS HP16 9DD 
TEL: 02406 5314 

x * * * 

SENTON LTD. 
35/38 HIGH STREET 
BRISTOL BS1 2AN 
TEL: 0272 276132 

The packages support popular Apple peripherals, including 80 column board, floppy and 

hard disk drives, and printers. 
Two packages are available fully customised for the Apple computer: the latest improved 

version of WORDSTAR (3.3), the most widely used word processing package on the market, 

and the new powerful /VFOS TAR database system which has a range of uses including 
managing personal records and data records, stock control, time recording and invoicing. 

At only £295 per package, this offer has got to be limited until the 31st August. So contact 

your Tradesoft dealer now! 

TradeSeott 
Tradesoft Ltd. are software specialists dealing primarily in the field SoftWhere> 

of business applications and programming software. We are able to 
offer exceptionally competitive prices on a comprehensive range of 

bona-fide supplier-packaged software through our dealer network. 
Our SOFTWHERE? catalogue contains details of software packages 

currently available from Tradesoft. Obtainable free-of-charge from your 
dealer and published bi-monthly, SOFTWHERE? is supported by regular 
information bulletins containing the latest details of new and enhanced 

products. 

UCC (GT. BRITAIN) LTD. 
143 BROMSGROVE ST. 
BIRMINGHAM B5 6RH 
TEL.: 021 622 1041 

rae 
IRST ED, TION 

For free catalogue 
- Telephone ‘TradeSoft’ on 

01-627 1800 
All products are available for fast delivery through your Tradesoft 

dealer, and full after-sales customer support is provided. 
Advice and help with any queries you may have regarding products 
contained within SOFT WHERE? is always available from your Tradesoft dealer. 

The Q 
Ua, aAity Software C 

Mdogy 
se 

All prices exclude VAT and carriage and are subject to change without prior notice. 
WordStar Professional, WordStar, Starindex, MailMerge, SpellStar and InfoStar are trademarks of MicroPro International Corporation 
CP/M is a registered trademark of Digital Research, Inc. Apple is a registered trademark of Apple Computer Company. 
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BOLDFIELD LIMITED COMPUTING 
Sussex House, Hobson Street, Cambridge. 
Tel: Ramsey (0487) 840740 (MAIL ORDER) 

PRINTERS 2 vss 
SMITH-CORONA 
Microprocessor controlled, letter 

quality daisywheel printer. | P-] 

120 wpm. (10cpi to order) 
STATE: Serial or parallel. 

ONLY £445 + vat 

MICROLINE 82A 

High quality, 120cps logic seeking matrix dot (9 pin) 
printer, featuring 4 character sizes, 10 character sets, with 
built-in Parallel AND Serial interfaces. 
Block graphics standard, pin graphics 

ONLY £325 + VAT 

ACCESSORIES We supply the complete range of accessories for the SMITH CORONA and 

MICROLINE printers (printwheels, tractor feeds, cables, ribbons, IEEE convertors etc.) 

We also supply PRINTERLINK buffers in 16k or 48k versions. 

Please send for details and a price list 

ORDERING For immediate attention please send your cheque or P. O. only (made out to 

BOLDFIELD LTD) with clearly written instructions 
ADD Courier delivery and insurance: £12 

plus 15% VAT to total. 

CLUBS: We offer additional discount for multiple orders. Please enquire. 
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- | ACCESSORY aRYs Peay — 
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LIMITED 
QUANTITY 

= UAULLY 

HERMAL MATRIX & LINE a lik skal 
150 to 180 LPM * Full 96 CH ASC Il ¢ 40 CPL © 280 Dots 

| COMPLETE WITH - PIL © Auto-underiine © 50 Graphic Symbols © Back Space Smal Test © VUHOR TABS oA x 10 Mats ° 4,4" Wide FULL HANDBOOK, 

3 ROLLS PAPER 

© 220/2 
tthe Pree le ell 

SUITABLE FOR TANDY © BBC © ORIC ¢ NASCOM 
GEMINI ¢ ACORN @ NEWBRAIN ¢ DRAGON Etc Etc 
(Your enquiries invit 

ely unit with leads £15 - 
State model) 

Also for Apple Il, rum (With suitable 
ee ee Bane ed by us) a week. 

ot pM stockists of A MOTORS 

KEYBO. APER SUPPLIES, 
a ACCESSORIES, Ete Etc. 

HENR {7 Computer ie 

UE Shop ee ts 
, Order by Post with CHEQUES/ACCESSIVISA 

404/ 406 Edgware Road, or you can telephone your orders. 

London, W2 1ED Tel: 01-4026822\..°° °° 
ORDER BY PHONE OR CALL IN AND SEE FOR YOURSELF 

(UK CIP £1.05) 
(List approx £187 with paper) 

Printer Plotter 
2012 

Combining the functions of an X-Y plotter and 
thermal printer the 2012 has a wide range of 
applications in the Laboratory and Commercial 
computing fields. It is available to end users or In 
quantity for OEM users. 

eVVide printing range and co-ordinate calculation area. 
@ Built-in intellegent functions for printing and plotting. 
@High performance, long-life print head. 
@Parallel, RS-232C or IEEE 488 Interfaces. 
@Ease of programming using high level languages. 

TRIVECTOR Sunderland Road, Sandy, Bedfordshire, SG19 1RB, England 

SCIENTIAC TID "sere: wr re ee 
A Trvector Systems international Company Telex: 825478 TRISYS G. 

WHICH MICRO? SEPTEMBER 1983 

Micro COMPUTER 

YONSULTANTS Lrp 

agit. ASCOTT HOUSE, 227 ELLIOTT STREET, 
Naess $TYLDESLEY, MANCHESTER M29 8DG 

TEL: ATHERTON (0942) 892818 

e Editing and Word Processing 

e Graphics Presentations 

e Financial Modelling 

e@ Sales Forecasting 

e Data Base & File Management 

e Budget Planning 

e Small Business Accounting 

e Project Management 

e@ Teaching and Training 

e Electronic Mail & Database Access 

INCREDIBLE OFFERS ON THE 
REVOLUTIONARY APPLE lle AND 

APPLE Il SYSTEMS 
APPLE Ile STARTER SYSTEMS from £1,057 

PROFILE SYSTEM 
APPLE IIl 256K and PROFILE 5mb HARD DISK 
(normally £4190) SPECIAL OFFER £3495 
JUKI 6100 DAISYWHEEL PRINTERS £399 
MATRIX PRINTERS from as little as £289 

WHILE STOCKS LAST 
APPLE II + 48K ONLY £499 + VAT 
All our products carry a 1 year warranty. 
CALL 0942-892818 for further details on above 
plus many other ‘SPECIALS’ and for free advice 

on any problems or queries. 

****QVERSEAS ORDERS A SPECIALITY**** 



NEWS 

You may have seen all those stories 
recently about Texas Instruments, 
the manufacturer of the 99/4A, 
taking a financial pasting. You may 
have thought that there was a 
company which, in a few months 
time at the outside, would be dead 
and gone from the home computer 
business. Not a bit of it. 

The battle is now well and truly 
on between the manufacturers to 
buy the biggest slice of the home 
computer market. It is your money 
they are after, and there are signs 
that not all may be fair and 
scrupulous out there just at the 
moment. 

Take, for example, Texas 
Instruments. It has taken a $100 
million-plus loss on making the 
99/4A this year, and is rumoured 
to be actually selling the beast at a 
price lower than its manufacturing 
cost. Though this could hardly be 
called an unscrupulous tactic, it is 
possible to view it as not entirely 
fair. This is because Tl, as a very big 
company, can afford to carry such 
a loss, and shows every sign of 
doing so for some time to come. It 
wants a goodly share of the 
business (after all it did, arguably, 
start it). 

The High Street retailers also 
want to buy a market share — to 
be the one that the customers 
come to. That is one reason why 

They’re only 
after your money 

they all started to discount the 
retail prices of machines like the 
Vic 20 at the back-end of last year 
— a time when no dealers or 
retailers could get product to sell 
anyway, and when customer 
demand was astronomical. This, in. 

other circumstances, is a recipe for 
prices to go up, not down. 

The other manufacturers are 
joining in. Commodore and Sinclair 
have both bombed their prices. 
More recently, Oric has chopped 
£30 off its 48K machine and 
brought the 16K down to under 
£100. 

For some of the smaller manu- 
facturers the result of this is 
unfortunately eminently predict- 
able. Many of them will be 
squeezed financially until their 
corporate pips eventually pop out 
and the companies will be no more. 
What is more, the pricing tactics of 
the main High Street multiples 
(which are broadly the same as the 
manufacturers) will mean that the 
smaller, specialist dealers will also 
be squeezed out. 

This last factor will be especially 
sad, for in a market where the 
purchasers are predominently sold 
products they do not understand 
by sales staff that do not 
understand the products, the 
potential demise of the specialist, 
dealers that do understand the 

Cutting prices and doubling ‘thumpability’ is all the rage these days, the latest 
company to participate being Lowe Computers which distributes the Colour 
Genie machine. 

The price on this has been chopped from £192 to £168, while — at the. 
same time — memory size has been doubled from | 6K to 32K. 

Lowe claims that this makes the Genie the lowest priced home computer 
with a full-sized typewriter-style keyboard. Some companies, perhaps not a 
million miles away from a naval ranking in Slough, might find that claim 
contentious, however. 

More information can be obtained from (0629) 4995. 

products cannot be 
anything but bad. 

They will go, of course, because 
‘understanding’ costs money, so 
the margins that they work on 
need to be higher than the High 
Street companies. Good specialist 
dealers will get 35% or more off: 
the resale price from a 
manufacturer, while the High 
Street people will operate for less. 

Indeed, if they want to buy 
market share they will operate on 
next to zero margins. But why? 
The why is simple, they all know 

that the really big thing in micros is 
not hardware, but software. One 
computer can generate many, 
many program sales, just like hi-fi 
with records. Get your brand of 
computer accepted as the market 
leader and watch the software sales 
roll in. And those sales can be both 
long term and lucrative. 

It is arguable however whether 
all this is to the long term benefit of 
the users, and more specifically, 
the potential users. There is a great 
deal to be said in favour of 
achieving some degree of 
standardisation in software formats 
and the like. This would greatly 
expand the market potential for 
any author/publisher and keep 
prices down. 

There is less to be said in favour 
of the price war on the hardware 
side, however. It is likely to 
terminate many manufacturers 
with extreme prejudice over the 
next year or so, thus reducing 
consumer choice and playing even 
more into the accountant- 

seen = aS 

oriented, box-shifting attitude the 
industry has recently acquired. 

Question: what is the difference 
between the object on the left, and 
the object on the right in our picture? 

Answer: approximately 3,480 
bytes. (Yes folks, these are the jokes). 

The computer being held by 
Christine Haughton is a_ Sharp 
PC!I500, with 3.5K bytes of RAM. 
The bowl being held by Dominic 
Powlesland holds approximately 20 
bites of ram (or cow, or porridge). 

The bowl is in fact one of the finds 
at the Heslerton Parish Project in 
North Yorkshire, which is one of the 
most significant archeological ex- 
cavations of recent history. Evidence 
has been unearthed of occupation 
from around 500 BC. 

The Sharp machine is part of 
£4,000-worth of kit loaned to the 
project by the Japanese company. 
This is why the general manager of 
Sharp’s Business Equipment Division, 
Paul Marfleet, stands behind finds 
researcher Christine, and _ project 
director Dominic. | 

Grab-a-load-a-this 
Mention the name Pifco and what 

doesn’t come to mind? . . . Right, 
computers. But what about 
joysticks? " 

That famous purveyor of 
appliances guaranteed to make 
your hair curl in lots of interesting 
ways has entered the electronics 
field via its new wholly-owned 
subsidiary, Consumer Electronics, 
and its first products on offer are 
... joysticks! 

The range is being imported 
from Suncom in the States and 
prices start at £9.95 for the ‘Slik 
Stik’, going up to £29.95 for the 
‘Joy Sensor’ which is an electronic 
touch sensitive controller. 

The joysticks will interface with 
the Atari CX2600, Atari Personal 
Computer, Commodore 64, Vic 
20 and Texas Instruments 99/4A. 

If you have an Apple lle and 
around £40 to spare you can get a 
special souped-up version of the 
Starfighter joystick which has such 
refinements as a _ centering 

ee 

adjustment and a throw selector. 
Consumer Electronics tells us 

that this is just the beginning; it will 
soon be supplying other bolt-on 
equipment and its own software 
products. 
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Once upon a time there was this 
German company that made a 
CP/M desk top microcomputer 
system which was quite nice. It 
wasn't anything too amazing, if you 
know what | mean, but it was nice 
(still is). Now this company is 
having a go at the home/personal 
market as well. 

That company is Triumph Adler, 
best known for creating the type- 
writer upon which this is being 
written. The machine, due for 
launch in October, is intended to 

be a £350 ‘professional’ machine. 
On the face of it this sounds like a 

contradiction in terms, but it could 

prove interesting. 

Germans jump in 
For the money, the user will get 

a 64K machine with 32K of ROM, 

which contains a Basic interpreter. 
There will be both parallel and 
serial interfaces, a cassette 
recorder interface, and an optional 
disk drive. This will be important if 
users wish to make use of the 
machine's main claim to fame — a 
full CP/M implementation. 

It would appear to be one of the 
cheapest CP/M machines so far 
available, and marks a growing 
trend being fostered by CP/M 
producer, Digital Research, to 
push the operating system down 
into this marketplace. 

ore Soft Hits 

Stand by your beds, the publisher’s 
on the rampage again. ‘He-who- 
must-be-obeyed’, the great Lord 
Alfred of Rolington, is about to 
marmalise an unsuspecting country 
with Soft Hits. 

Those of you with sharp eyes 
and long memories will remember 

the name Soft Hits, a new software 
publishing operation. A few 

months ago, it started life with 
Phasorchase, a game program for 
the Sinclair Spectrum. ‘Life’ in this 
context was a test marketing 
exercise in the north of England 
(what had they done to deserve 
that?—Ed). 
Now Soft Hits is going national 

with Which Micro? publisher, the 
aforesaid Lord Alfred, geared to 
launch a game called Painter for 
both the Spectrum and the BBC 
A/B machines. 
A novel way of covering both 

machines at the same time has been 
used. ‘He-who-must-be-obeyed’ 
has come across the cunningly 
obvious notion that, as cassette 
tapes come with two sides, they 
can hold programs in two different 
formats. 

Painter will be followed by 
Phasorchase once it has been re- 
written for the BBC machines. The 
games will be available at £2.25 on 
mail order and on news-stands 
where you see Which Micro? 

Get rich? 
Are you a bright young thing who 
sincerely wishes to be rich? Do you 
know lots and lots about 
computers — especially in business 
applications — and feel your time is 
worth at least £60 per hour to 
anyone of consequence? 

Well, that is what the National 
Computing Centre is now charging 
at its Microsystems Centre for 
consultancy services to potential 

micro users. 
This is an example of correct 

pricing strategy that the rest 
of the industry could follow 
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(even though the customers might 
not like it). The prices charged 
by the NCC are going up in 
response to demand, not down as 
in retailing and manufacturing 
business. 

The demand is now so great it 
can’t be serviced by the existing 
staff, and the Centre is looking for. 
more people to take on_ this 
onerous but obviously lucrative 
task. 

If you fancy your chances, the 
Centre is headquartered in New 
Fetter Lane, London. 

“Well, Michael, | know that Russell Grant thinks that the occlusion of Saturn 
in Mars with a bad aspect to the sun in Virgo means that the Royal Marines’ 
head-banging formation team will demolish the Eiffel Tower in under three 
minutes, but the computer has a different view. The computer is predicting a 
BDOS error.” 

Yes, this is David Manuel, one half of the pair of pundits on London 
Weekend Television’s game-to-end-all-games-and-give-us-all-a-rest. The 
Ultra Quiz. But these days, behind every pundit is a computer, and in David's 
case that machine is the Epson QX 10. This is not totally surprising as David is 
Epson’s training manager. 

64 widgets from 
Whitstable 

Here's an interesting little goodie 
for the Commodore 64. It comes 
from a new company to the 
business, The Sixty-Four Supply 
Company, all the way from the 
wilds of Whitstable. 

C64-Link is a cartridge port 
attachment that upgrades the 
Commodore Basic V2 to Basic V4. 
It also allows the user to then drive 
many of the existing Commodore 
peripherals, as well as hardware 
from other suppliers. 

Fit the right leads to the 
cartridge and, according to the 
company, any combination of IEEE, 
serial or parallel devices can be 
linked. This includes other 64s, 

which sounds like fun. It costs 

£100. 
The Link is one of several 

products the new company is 
offering from a wide range of US- 
based manufacturers. Others 
include Script 64 which is, yes, you 
guessed it, a word processing 
package. It’s available in either disk 
or tape format and costs £65. It is 
capable of handling up to 120 
screen ‘pages’ or 999 disk pages. 
There is also Recipe Box which is a 
disk-based cookery book program 
that costs £15, and Pet Emulator, 
which turns a 64 into a machine 
capable of running Pet programs. 
The Sixty Four Supplies 

Company can be reached at PO 
Box 19, Whitstable, Kent. 
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| have mentioned the word: 

‘insurance’ before within these 

pages, and at the risk of being 

terminally boring, I’m going to say 

it again . ‘insurance’. There, 

I’ve said it. 
It is, unfortunately, one of the 

subjects that is of no interest to 
anyone until there is no longer any 
point in being interested in it. But 
with the average home computer 
costing well into three figures — 
representing a goodly slice of 
personal income as well as 
someone's pride and joy — insuring 
it against accidental damage or loss 

_is a sensible move, especially if it 
costs nothing to do it. 

‘Nothing’ is, of course, relative 

NEWS 
oe 
n-shore ants 64 price de-elevation 

here, for it depends on one 
important factor, an existing 
insurance policy. Home computers 
have now been included for 
coverage in the -home insurance 
policy issued by the Cornhill 
Insurance Group, and have been 
included for free. Previously, the 
policy only covered TVs, audio and 
video equipment. 

The company no longer dis- 
criminates against portable 
equipment either, so all those 
Osbornes, Epsons and the like are’ 
as secure in their cover as their 

more sedentary relations. 
Cornhill is on Guildford 68161 

and at your friendly, neighbour- 
hood insurance broker. 

Japanese 
get set, maybe 

The Japanese can normally be relied 
upon to produce electronickee 
things faster, smaller, glossier 
and/or better than anyone else in 
the world. They do, after all, have 
something of a reputation for 
squeezing in more gizmos per 
pound than all the others. 
What is strange therefore, at 

first sight, is the fact that both 
individually and corporately, the 
orientals have not swept all before 

them in the micro business, just as 

they have elsewhere. 
The major reasons why they. 

haven’t become the dominant 

hardware suppliers are two fold. 
The first, and less important, is that 
the Japanese manufacturers have 
been fairly busy servicing their own 
market. The second reason is the 

more important . . . it’s software. 
The Japanese, for a variety of 

reasons, have been somewhat 

The man apparently drying his under-arm deodorant is Barry Young, 

managing director of Leisurebase. 
This is a new franchise group that has set up around the country, and is an 

off-shoot of the Photomarkets camera shops franchise. Leisurebase is selling 

them-there home computers. Particularly, that means machines like the Atari, 

Commodore and Texas computers as well as the Sinclair stuff, like wot young 

Mr Young is holding in his left hand. The other thing is a Vivitar camera. 

Despite franchising new dealer operations in 21 towns around the country, 

from Basildon to Weston-super-Mare, one question still remains. Why does 

he look so unhappy about it all? 
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Anyone who has recently bought a 
Commodore 64 at the full retail 
price of £345 is officially advised to 
kick themselves. In response to the 
fact that the High Street dealers 
have been generally discounting the 

lacking in their appreciation of the 
importance of software availability, 
and slow in developing actual 
programs and operating systems. 
They have subsequently discovered 
that it doesn’t matter if you make 
the best hardware in the world: 
without readily available software, 
only programming freaks will buy 
it. 

So the recent announcement of 
a collaborative contract between 
14 Japanese manufacturers of 
home computers and the American 

software house Microsoft (pro- 
ducer of the Basic upon which 
most home machines are based) is 
liable to correct this deficiency. 

The deal covers the develop- 
ment of MSX, a specification for 
standard hardware and software 
features for 8-bit machines in the 
home use, games-oriented, low- 
cost market. 

The 14 companies include NEC, 
Matsushita, Sony, Pioneer and 
Yamaha, and there is one US 
company, Spectravideo, also 
represented. The standard MSX 
specification includes Z80 
processor, standard instruction 
set, standard Texas Instruments 
video display processor, - and 
standard interfaces. 

If it takes off as a standard, and 

there is every likelihood that it will, 

the MSX specification will give the 
manufacturers a considerable 
degree of ‘clout’ in the market- 
place. This will come because there 

products that will run without 
modification on a number of 
machines. This will make a bigger 
volume market for each new game 
or educational program, which 
should make them (theoretically at 
least) cheaper and thus more 
attractive to the user. 

The first product announce- 
ments to meet the MSX speci- 
specification are anticipated to 
appear some time before the end 
of the year. 

wil be, for the first time, signs of a 

standardised format for software. 

system to at least a considerable 
degree already, the company has 
responded by officially cutting the 
price. 

The 64 now costs £199.13 
exclusive of VAT — £229 with the 
tax. It can be expected, | suppose, 
that the dealers will now start. 
discounting this price as well, but 
that will be their problem. 

Slough’s own naval people have 
also cut the prices of some of the 
peripheral bits that come with, and 
for, the machine. For example, 
£70 has been lopped off the price 
of the single disk drive, £10 off the 
3K RAM cartridge, and £35 off the 
I6K cartridge. Games cartridges 
have been more than halved in 
price. 

So, what happens if you want to 
expand your Spectrum, you know, 
really expand it, not just add some 
RAM. 

One answer is to get a buffered 
expansion system like this one from 
U-Microcomputers. Having made a 
living out of making add-on boards 
for the Apple Il, it has now turned its 
attention to the Spectrum, and pro- 
duced an expansion system that 
allows a maximum of seven add-on 
boards to be plugged in. 

It consists of two expansion boards, 
one a 4-slot buffered backplane, and 
the other a _ 3-slot extension 
backplane. It has also produced a 
prototyping/hobby board for those 
with a penchant for soldering irons, 
and two interface cards. 

To start with, the expansion set will 
be available on mail order only and 
more information can be obtained by 
phoning (0925) 54117. 
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NEWS 

ar 
What have Dr Adam Osborne, a 
technology agreement between 
semiconductor manufacturers Intel 
and Harris, a licensing deal between 
IBM and CP/M author Digital 
Research, and a dinky little 
briefcase all got in common? 
In all fairness, the answer is 
nothing — at present. In the 
future, however, the connection 
could be quite strong. 

The long-term reason for this 
will be the design, development and 
sale of an IBM PC-compatible, 
battery-powered portable 
computer running multi-tasking 
software that could eventually be 
really rather inexpensive — one 
hates to use the word cheap, 
doesn’t one? 
Now this is, of course, all 

speculation at present, but to start 
at the beginning. . . . A few weeks 
ago, Harris Semiconductor and 
Intel announced the _ formal 
culmination of a technology deal 
that existed between them. The 
objective was to produce a version 
of Intel’s 8086 processor in the 
low-power semiconductor 

Dave Briskham and John Humphreys 
are seen here taking a break from 
looking for the Ring of Darkness in 
Epping Forest. 

They won't find it there, however, 
because it is, of course, a games 
program, and none of the big retail 
chains have branches there yet. 
(Geddit?) 

Ring of Darkness is the big one 
from Wintersoft and its two partners, 
Messrs Briskham and Humphreys. 
They now hope to emulate its success 
with a new game, called Operation 
Gremlin. Here, the player controls 
eight characters (Captain Bono and 
his crack squad to be exact) in an 
attempt to save an evacuated city 
that has been attacked by the dreaded 
Sennapods. Like Ring of Darkness, it 
has been written for the Dragon and 
the Oric machines. 

Wintersoft can be found in Enfield, 
on 01-367 5720. Prism is on 01-240 1042. half-duplex communications for | as news, views and information. 
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technology, CMOS. This it has 
now done, and it plans to follow 
that with a version of the 8088, 
together with all the peripheral and 
memory chips needed. 

Harris intimated that it was 
‘talking’ to several companies 
about using the 8088 version in an 
IBM» PC-type box, 
wouldn't say exactly who. This 
would make a small, low power 
PC-compatible machine running 
from batteries a distinct possibility. 

More recently, a deal has been 
announced between IBM and 
Digital Research, making Con- 
current CP/M-86 officially available 
on the PC. 

At present Concurrent CP/M is 
pretty heavy metal stuff, aimed 
primarily at the business user. 
There, the advantages of being able 
to multi-task — have the computer 
run a print program while doing 
something else, for example — are 
considered a ‘good thing’. But 
Digital Research knows that the 
home user end is where much of 
the future lies, and is looking to 
that market, gearing its software 

Romox 
comes to 

U.K. 
The Romox programmer, about 
which | wrote last month, has 
rapidly found a UK agent, Prism 
MicroProducts. 

This is the system that will allow 
dealers to produce copies of 
programs in cartridge form, for. use 
in such machines as the Vic 20, 
Commodore 64, Tl 99/4A and 
Atari. 

Instead of using the standard 
read-only memories of the 
cartridge format, the Romox 
variants use programmable ROMs, 
which can be erased and re- 
Programmed in a manner 
analogous to the cassette. At the 
same time as gaining this flexibility, 
the users gain the robustness of the 
cartridge format. 

Trials of the Romox machine are 
due to start in the Autumn with 
dealers in the Birmingham area. A 
national launch is expected in 1984. 
One feature that might be added 

to the machine before it finally 
hits the streets nationwide is the 
facility to actually run the programs 
available in demonstration mode. 
This way, customers will get to see 
the goods before they pay. 

though it. 

IBM PC in your pocket 
prices accordingly. 

Dr Adam Osborne’s part? Well, 
he recently suggested two factors 
for the future in micros. One is 
that IBM compatibility is going to 
be the thing, ‘‘no more and no less, 
otherwise you're in trouble,”’ to 
quote the good doctor. He also 
said that within a couple of years he 
could see flat-screen displays 
offering 80-column by 24-line 
capabilities being available at a 
reasonable cost. 

Put that lot together and what 
could you get (with reasonable 
emphasis on the ‘could’)? Yes, a 
fully portable, flat-screened IBM- 
PC compatible machine running 
multi-tasking software and able to” 
operate from a few small batteries. 
Sounds like fun doesn’t it, 
especially if the price could be 
Squeezed down low. 

As to who will do it, and when? 
Well, it could be a number of 
companies, not least of which 
could be the jolly blue giant, IBM, 
itself. If it comes, expect it to be 
announced within the next 18 to 
24 months. 

“What,” you may well ask, “is she 
doing?” 

Well, she’s getting fit — and 
playing with her Atari CX2600 video 
game system, of course. 

“But what’s the connection?” says 
you, raising a weary voice to ask the 
obvious. 

Good question. The idea works on 
the principle of a treadwheel sewing 
machine. Your exercise bike is linked 
up to the Atari and the faster you 
pedal, the faster you get blasted to 
smithereens on the screen. 

Suitable for most road race or 
action games, the ‘aerobics joystick’ 
costs £34.95 and “takes away the 
boredom from biking, the guilt from 
idle gaming, and puts fun _ into 
fitness”. We're going to take some 
convincing .. . 

Micronet 
Spectrum modem 

A key development in the potential | 
success or failure of Micronet 800 
has now occurred, with the launch 
of the VTX5000 viewdata modem 
from Prism. This, together with a 
Sinclair Spectrum, creates the 
lowest cost videotex terminal so 

far produced, and provides access 
into Micronet 800, and Prestel in 
general, for under £200. 
The VTX5000 turns the 

Spectrum into an_ intelligent 
videotex terminal and com- 
munications system. It does this by 
providing both 1200/75 baud full 
duplex transmission rates for 
viewdata work, and 1200/1200 

user-to-user operation. It has been 
specifically designed to work with 
both the I6K and 48K versions of 
the Spectrum, and fits exactly 
underneath the beast. 

The retail price of the modem is 
£99.95, but for those who take 
out a subscription to Micronet as 
well (or those Spectrum owners 
currently sitting on the waiting list) 
the price will be less. 

Prism's new modem is a key 
development for Micronet because 
it broadens greatly the number of 
users that are potentially open to 
the service, which offers a tele- 
software service for users, as well 
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MR CHIP SOFTWARE 

VIC 20 GAMES AND UTILITIES 
JACKPOT 
This is it, the ultimate fruit machine program for the VIC, with nudges, hold 
and respin, 100% machine code. ‘‘Jackpot is a beautifully written simulation 
giving superb graphics, animation and use of colour. In fact, this program 
makes Commodore’s fruit machine cartridge look unbelievably cheap and 
nasty’’. Home Computing Weekly, 19th July 1983....... | ehieba aah 29 £5.50 

Kwazy Kwacks Accuracy and speed are required for this shooting gallery, 
superb use of colour and graphics in this new and challenging game from the 
author of JACKPOT, 100% machine code joystick and keyboard control 
amnesia ee mM: Cane k picid Pe dabiih ieee ay FR CLARA £5.50 

BUGSY (Joystick Only) 
This is a Minefield with a difference as you step on the stones whilst 
collecting purple boxes which give you both time and points, they disappear 
from beneath your feet. DO NOT DESPAIR! ‘‘BUGSY”’ will randomly 
replace the stones but avoid bumping into him or it’s sudden death! An 
original compulsive and challenging game. 

MINI-ROULETTE — PONTOON — HI-LOW 
Three great games of chance for the VIC, try to beat the computer, hours of 
fun, Tull'colour, Sound effects and tuMmes ee icheds-» beeceieyntslararerane bee eterna s £5.50 

DATABASE — create your own files and records on tape ........... £7.50 

BANK MANAGER — Computerise your bank account............. £5.00 

SUPER BANK MANAGER — A full feature version any memory size, but 
FRCS SOR DANSION i ok uals IA es Ol eek. Che Cae eon kanes £7.50 

M/C SOFT — Machine code Monitor and Disassembler, any memory size 
ea icy Balsa Gas CELI Panne AO EEE EET Cebbemins Geta d wt wane bees £7.50 

COMMODORE 64 GAMES AND UTILITIES 
LUNAR RESCUE — Our own version of that popular arcade game. . . £5.50 

PONTOON — ROULETTE — ACE’S HIGH 
More powerful versions, that make three great games of chance for the 64 
2 § iole Keg Neer mts oth chen get OR TAS eclh oa alii Sad Gon, dos nlp WORE» o'p-k 

M/C SOFT 64 — Assembler and Disassembler, with decimal to hex con- 
verter, everything our program for the VIC willdo and more......... £7.50 

BANK MANAGER 64 — As our Super Bank Manager, but for the 64. Now 
AVallaAuC Ol Gree tT BCIGEC TACTIINIES fc cock et ecw ewe cw eee £7.50 

Full documentation with all utility programs. 

Other software available for the VIC and Commodore 64, send for free 
brochure, including RABBIT SOFTWARE at £5.99. 

Send Cheques/PO’s to: 

MR. CHIP 
SOFTWARE 

Dept WMSR, 1 NEVILLE PLACE, LLANDUDNO, 
GWYNEDD, LL30 3BL. Tel: 0492 49747 

WANTED: HOT SHOT SOFTWARE WRITER’S, PHONE AND ASK US 
ABOUT OUR FAIR DEAL POLICY AND TOP ROYALTIES. 

All programs now available on disc please allow £2.50 ea. extra. 

DEALER ENQUIRIES WELCOME 

Instead of watching TV tonight, 
you could be making your own program. ee : 
* Program it to calculate } st 

repayments on a | 7 tak duh 

mortgage. 

* Program it to calculate 
your expenses. 

* Program it to perform 
lengthy caleulations Sa ooae 

= PERSONAL COMPUTER B-100 

Program it to rank the 
sales of different 
products. 

= i ne \ # Program it to play 
games. 

= e ____\ & Program it for 
statistics and 
planning. 

quickly. 

PB100 rrp. £4 wy 
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Most people are aware that computers of all types are playing an increas- 
ingly important role in business, education and in our daily lives. What you 
may not be aware of is how easy (and inexpensive) it is to use computer 
technology to your own advantage. 

The Casio PB100 is the ideal personal mini computer for someone who’s 
never used a computer before, or for someone who knows about them, but 
wants a slim, pocket-size computer for personal use. 

It’s easy to understand and use. Naturally it comes complete with a free 
instructional manual, but in addition we give you a comprehensive ‘Learn-As- 
You-Go’ book. Demonstrating the principles of BASIC language and 
programming, it takes you step by step through the possibilities, so that you 
can get the very best out of this amazingly versatile machine. 

So whether you use it as a valuable business tool, an aid to studies or just 
an introduction to the world of computers, choose the Casio PB100. It gives 
you all the quality and reliability of Casio at an incredibly low price. 

* 
* 

*K 

* 

* 

** 

‘Basic’ language programmable with 12 digit display. 
Auto-scroli with up to 62 ; 
character inputs per line. 
544 program steps 
(expandable to 1568 with 
optional OR-1 RAM pack). 
Programs/data preserved when 
power off. 
FREE, comprehensive ‘Learn- 
As-You-Go’ book, guides you 
through even the most 
complex problems. 
System can be upgraded with 

12 mini printer and FA3 
cassette interface. 

PER 
SONAL COMPUTER 

CASIO PB-1009 

DISCOVER CASIOMAGIC AT: DIXONS, METYCLEAN, LANDAU ELECTRONICS, DELTA ELECTRONICS, MATHS BOX, WILDINGS OFFICE EQUIPMENT, SUMLOCK BONDAIN, J. N. CLARKE, BRAINTREE OFFICE 
SUPPLIES, MORTEM, MITRE, HORNTON ELECTRONICS SET (CARDIFF) LTD, TYPEWRITER CENTRE, BENNETTS, CENTRAL SOUTHERN CALCULATORS, CASTLE COMPUTERS, SUMLOCK ELECTRONIC 

SERVICES, BEAVER RADIO, SUMITA LTD, HAIGHS OF NEWCASTLE, BUSINESS ELECTRONIC M/C, ROBOX OFFICE EQUIPMENT. 

Casio Electronics Co. Ltd., Unit 6, 1000 North Circular Road, London NW2 7JD. 

CASIO MAGIC! 
WHICH MICRO? SEPTEMBER 1983 
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SINCLAIR’S SECRET 
The Microdrive has finally appeared — is it a revolutionary 

In the end you almost get to be 
glad that it’s over. After all the 
ballyhoo, and all the on-off 
announcements, the Microdrive 
for the Sinclair Spectrum has finally 
appeared. That said, it seems 
logical to suppose that the next 
question might be along the lines, 
“Is it worth buying?’ 
The short answer has to be yes, 

for it gives the large army of 
Spectrum owners an extremely 
useful form of mass storage that is, 
theoretically at least, considerably 
better than cassette. The long 
answer may well require some 
qualification, for the Microdrive is 
like nothing else on the market, 
and as such takes Sinclair users 
even further away from what 
seems to be becoming accepted as 
a standard approach for mass 
storage, the microdisk. 

This, of course, has never 
worried Sinclair the man, or 
Sinclair the company, and it shows 
no signs of doing so now. The drive 
blows all sorts of holes in normally 
accepted pricing for secondary 
storage, even with its essential add- 
on interface, though the 
techniques used to do it are 
certainly different. 
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breakthrough for Spectrum owners? 

The drive itself is a small unit, 
some 8 x 9 x 5 cms in size. Into 
its small frontal orifice goes a tiny 
tape cartridge which is filled with a 
continuous loop tape capable of 
holding a guaranteed minimum of 
85K bytes of formatted data. The 
drive has a retail price of £49.95. 

That, unfortunately, is not the 
end of the story on price, for to 
make the drive run at all on the 
Spectrum, it is necessary to also 
purchase Interface One. This is the 
special interface unit that contains 
the operating system for the 
Microdrives. 

It plugs into the expansion 
socket at the back of the Spectrum 
and is screwed to the underneath 
of the machine. This effectively 
jacks up the back of the computer, 
making the keyboard that little bit 
more accessible. It also means that 
those owners who have put their 
Spectrum into one of the 
enclosure systems that include such 
things as proper keyboards could 
be rather upset when it comes to 
using Microdrives, for the interface 
will not fit. 

This interface, which costs 
£49.95 by itself but only £29.95 if 
bought with a Microdrive, can 

directly drive up to eight cascaded 
drive units from one Spectrum. In 
addition, it brings to the machine 
an RS232 port — which adds the 
chance to set up communications | 
with other machines — and a local 
area network. This is a high speed 
communication link that can 
accommodate up to 64 Spectrums. 
A full screen of data can be trans- 
mitted between machines in three 
seconds. In true LAN style, this 
network will allow one machine to 
be dedicated to such functions as 
print serving, and any Spectrum will 
be able to access the data on the 
Microdrive of another machine. 

The built-in operating system 
can cope with up to 680K bytes of 
storage split between up to eight 
drives. Each cartridge will be able 
to store up to 50 files which can be 
individually identified, sorted 
automatically and displayed in 
alphabetical order. It is primarily an 
extension of the Sinclair Basic 
which includes file handling and 
communications capabilities. It is 
capable of loading a typical 48K 
program in 3.5 seconds. 

There is, of course, one other 
cost that needs to be added to the 
£79.90 so far spent on getting one 

Microdrive working, and that is on 
the cartridge itself. Each one, 
which is a small continuous loop 
tape in a neat plastic housing less 
than one inch square, costs £4.95. 
It looks remarkably delicate, but 
Sinclair claims it is quite robust. 

One potential weak-point how- 
ever, especially for any Spectrum 
user contemplating a reasonably 
arduous work schedule with the 
machine, is the relatively low 
guaranteed read/write cycle rate. 
Sinclair states that each cartridge is 
good for just 5000 read/write 
cycles. Now this may sound to be a 
reasonable number, and for simple 
applications like loading games 
programs it is. But for anyone 
planning to use the drives for tasks 
like word processing or some form 
of database management, it does 
not amount to much. 

The cartridges will be available 
both direct to the end user and via 
third party software suppliers on an 
OEM basis. Some of these are 
being supplied with Microdrives so 
that programs can be prepared for 
sale in the new format. This could 
be a small bone of contention, for 
some leading software companies 
have not received drives for this 
purpose. There have been 
suggestions that only those 
software companies closely asso- 
ciated with Sinclair are currently 
being favoured. 

The drive itself is powered 
directly from the Spectrum’s 
power supply, and this can drive 
only one at a time. Cascaded 
systems are no problem, however, 
as the Spectrum switches on the 
drive in use only when required. 
The big question for Spectrum 

owners, of course, is can Sinclair 
deliver the goods? It would not be 
the first time that the company has 
perhaps not been quite as diligent 
as it might have been with the 
launch of a new product, though in 
the past it could hide behind an 
understandable underestimation of 
sales potential. With the 
Microdrive, this excuse won't 
wash, and the company seems to 
know it. 

The drive system is already being 
manufactured by Thorn* EMI in 
numbers that are intended to be 
sufficient to meet the expected 
demand. Even so, there will be 
some early rationing, especially 
while the backlog of orders on the 
waiting list are serviced first. Much, 
according to the company, will 
depend on how many drives indi- 
vidual customers order. If they 
all order one, there should be no 
delay problems at all — if they all 
order eight then it will be long 
waiting list time again. 

As there is an Interface One, it 
presupposes that there will be an 
Interface Two, and there will be. 
This will be for both ROM program 
cartridges and joysticks, and is 
scheduled to appear in the early 
part of next year. 
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L. the number of computer systems 
on the market leaves you totally 
bewildered, we don’t blame you. 

And that’s not your only 
problem. If you are not very 
careful, the system you buy 
today could well be obsolete 
tomorrow. That’s how fast 
computer technology is 
progressing. 

But take heart. There is 

You have a choice from a virtually 
unlimited range of CP/M compatible 
application software. Plus the 
support of total dealer back-up. 

And, most important, you 
won’t find that you’ve bought a 
system that suddenly doesn’t 
meet your needs. The 
Communicator offers the 
facility to enhance and upgrade 
existing models to take account 

one computer system that of new applications. 

won’t become obsolete. Comart have also met the 

Because it is modular in stringent CCTA requirements. 

concept it can be expanded Which means we are Al. 
In short, Comart Communicator 
systems can keep pace with 
both progress and innovation. 

So don’t get bogged down 
with obsolete equipment. 
Contact your Comart dealer 
for a demonstration now. 

The Comart Communicator. One computer 
system that won't sink into obsolescence. 
What’s more, it’s British. 
At any one of the addresses 

listed below you can see the 
remarkable flexibility ofa Comart 

both inside and outside to 
accommodate extra capacity 
and new advances~as well as 
being able to increase in size 
and capability to keep pace 
with your own growth or 
changing requirements. 

COMART COMMUNICATOR SPECIFICATIONS 
CP 100 Series Systems CP 1000 Series Systems 

8 Bit Z80A (1 to 6) 16 Bit 8086 
64K-512K bytes 256K-1M byte 
390K or 790K byte diskettes 390K or 790K byte diskettes 
5M or 20M byte hard disks 5M or 20M byte hard disks 

CP/M86, MP/M86, MS-DOS, 
1 to8 users 

20 models and including single 
user, multi-user and multi- 
processing systems. 

To become technical for a 

Microprocessors: 
Memory: 
Storage: 

Operating Systems: CP/M, MP/M11 & CP/NET, 
multi- processor | to 5 users 

Features common to both CP100 & CP1000 Series Systems 
Keyboard/Display: 105 Key, detached 14” green screen, swivel/tilt, Communicator system for yourself. 

In under three years, it has 
become a complete family of 
compatible, fully expandable 
microcomputer systems, covering 

moment, there’s a choice of 8 or 16 
bit processors, up to 1 megabyte of 
RAM and a wide range of floppy 
and hard disk storage capacities and 

COMART COMMUNICATOR UK DEALERS 

ABERDEEN 
MOM Offshore 
Tel: 0224 22520 

AYLESBURY 
J.K. Wakeford Associates 
Tel: 0296 27473 

BEDFORD 
Remdex-Bradley 
Tel: 0234 68581 

BEDS (AMPTHILL) 
M.E. Marketing 
Tel: 0525 404262 

BELFAST 
Cardiac Services Co 
Tel: 0232 625566 

BIRMINGHAM 
The Byte Shop 
Tel: 021-622 7149 

CAMBRIDGE 
Cambridge Computer Store 
Tel: 0223 65334 

CAMBS (ST NEOTS) 
Westcom 
Tel: 0480 217217 

CHANNELISLES 
Bell Data Systems 
Tel: 0481 23671 

COLCHESTER 
Eurotec Consultants 
Tel: 0206 72538 

DONCASTER 
Spot Computers 
Tel: 0302 25159 

DUBLIN (EIRE) 
Lendac Data Systems 
Tel: 0001 710226 

EDINBURGH 
Holdene Microsystems 
Tel: 031-557 4060 

GLASGOW 
The Byte Shop 
Tel: 041-221 8202 

GLENROTHES 
Computer Services Scotland 
Tel: 0592 773710 

add on modules. 

LEEDS 
Holdene 
Tel: 0532 459459 

LONDON (BRIXTON) 
Jarogate 
Tel: 01-671 6321 

LONDON (COVENT GARDEN) 
Digitus 
Tel: 01-379:6968 

LONDON (EC4) 
Zygal Dynamics 
Tel: 01-248 4883 

LONDON (NW1) 
The Byte Shop 
Tel: 01-387 0505 

Expansion: Internal-S100 cards, mainframe communications & protocols, 
Expansion: External —stackable modules inc. cartridge tape & 8" floppy & hard disks. 

CP/M, MP/M11, CP/M86, MP/M86 & CP/Net are trademarks of Digital Research Inc. 
Z80A isa trademark of Zilog Corp. MS-DOS is a trademark of Microsoft Corp. Comart 
and the Comart logo are trademarks of Comart Ltd. 

Comart Limited, Little End Road, Eaton Socon, 
St. Neots, Huntingdon, Cambridgeshire PE19 3 JG. 

Tel: (0480) 215005. Telex: 32514 Comart G 

Member of the 

LOUGHBOROUGH 
Data One 
Tel: 0509 37281 

MANCHESTER 
The Byte Shop 
Tel: 061-236 4737 

MANCHESTER 
NSC Computers 
Tel: 061-832 2269 

NORWICH 
Eastern Bus. & Accounting 
Systems Tel: 0603 27460 

NOTTINGHAM 
The Byte Shop 
Tel: 0602 40576 

OXON (BICESTER) 
Zygal Dynamics 
Tel: 08692 3361 

READING 
M.E. Electronics 
Tel: 0734 667663 

SOUTHAMPTON 
The Byte Shop 
Tel: 0703 334711 

STAINES 
Newbury Data Recording 
Tel: 0784 61141 

SWINDON 
Great Western Computing 
Tel: 0793 485517 

Comart Group of Companies 

WATFORD 
Lux Computer Services 
Tel: 0923 47367 

WILMSLOW 
Holdene 
Tel: 0625 529486 

WINDSOR 
Romtec 
Tel: 075-35 51550 

WORTHING 
Ace Computing Services 
Tel: 0903 35411 
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PROBLEMS 
Letters to: Hedley Voysey, Which Micro & Software Review 
Scriptor Court, I55 Farringdon Road, London ECIR 3AD 
Write on 
Can the Spectrum be used for 
proper word processing? What 
bothers me is driving a printer 
to use a normal line length. 
Colin Carter, Andover 

The 48K Spectrum might fit the bill 
if an interface for a plain paper 
printer is added. The extensive use 
of word processing would probably 
justify the purchase of a proper key- 
board and at that total price the 
Spectrum stops looking quite so 
cheap. However, | am guessing that 
you want to use the Spectrum any- 
way for its fun potential, and you 
may have bought one already. 
Tasman Software of Leeds has 

software which | have not used, but 
the claim is that it puts 64 characters 
on the screen and with appropriate 
interfaces these appear on paper. 
This seems to be a development of a 
package which appeared earlier and 
seemed to be useful with the ZX 
printer. 

Lisp 
lam not sure I should admit to 
this — but having bought a BBC 
micro and not wanting to spend 
all my time ploughing through 
programming in Basic, | have 
wondered about buying Lisp, 
Lisp seems to be cheap asa new 
language to try. Would you 
think this worth experimenting 
with? 
John Plowden, Bishops Stortford 

| guess that what you are pondering 
over is the fact that Lisp has connec- 
tions with students of artificial 
intelligence and the like. The biggest 
snag | can think of about Lisp (which 
is an old established programming 
language with some good text 
books to ease the transition to using 
it) rests with the fact that the UK 
set of people who use it is rather 
small. 

It is always rather intimidating to 
find that you are doing something as 
a hobby and have few people to 
Swap notes with. Most of those 
who use Lisp are those who have 
access to one of the university 
machines. It has been used to 
develop other ways of programming 
via Logo and Prolog. © 

Logo costs a bit to start using and 
all these languages tend to eat up 
memory capacity which in turn 
costs more money. My hope is that 
Logo will not go on for ever being 
thought of as just a tool for 
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introducing people, especially 
children, to computing, but will also 
be used to develop more interest in 
Lisp-like programs of many kinds. 

The user group of the BBC micro 
world would form a basis for finding 
out if there are others working 
themselves into the Lisp scene. It 
would be pleasant to hope for more 
memory to be available on the BBC 
machine soon. 

Natural speech 
I have visited several computer 
clubs where there have been 
demonstrations of. voice 
synthesis. These have all been 
very mechanical in style. | am 
told that this need not be so. | 
have a professional reason for 
making the enquiry and would 
dearly like to know if natural 
voice sounds can be obtained at 
a reasonable cost. 
A. Marks, Newark 

There are several suppliers of good 
voice production boards in the UK. 
The technology is driven by more 
powerful chips which use better 
techniques for sampling to avoid the 
mechanical sound you so dislike. 
You have probably heard 
demonstrations of software driven 
voice systems for producing speech 
patterns. These mostly use crude 
methods to save space and they can 
rarely match anything but the most 
basic style of speech. Without 
knowing more about your finances 
or technical abilities | am unable to 
do more than encourage you to 
persist. 

BBC upgrade 
Is there a snag with the Torch 
disk pack ‘CP/N’ operating 
system addition to the BBC 
micro — as the words used are 

not clear as to absolute 

compatibility with CP/M? 
Mike Heather, Basildon 

There should be no really fearful 
snags. The special difference with 
the Torch version is that the 
operating system is based in read- 
only-memory so that it is 
immediately available without 
having to load from disk. However, 
if you wish to use commercial 
programs you still have to be able to 
read the disks they are written on 
and you should check that the 
format is suitable for reading on the 
Torch units. This should be no 
problem for most suppliers of 

programs. 
The other main gain with the 

Torch upgrade to the BBC is the 
provision of decent amounts of user 
memory that comes with it. The 
Acorn people have been slow to put 
into dealers the promised twin 
processors with 64K store in each. 
The idea here was that for the 
faster 6502 the available user 
memory would rise to about 46K 
while the Z80 would have 64K also. 

At the moment the Torch 
upgrade supplies the CP/M-based 
user with more memory than the 
BBC Basic user whose free space 
can be whittled down to as little as 
4K or so, which is absurd in 1983. 

Commodore pics 
The attraction of the 
Commodore 64 for me lies 

with its graphics. If | am to use 
its full capabilities | want to 
know how much user store is 
still available to me. 

H.D. Bailey, Deptford 

Probably about 30K if you are using 
Basic and other normal program- 
ming areas. Even this space can 
shrink as you proceed to develop a 
connection with your program that 
produces values to drive the 
graphics. However, for a cheapish 
experiment in home computing, 

complete with graphics fun, it does 
look as if the 64 is a reasonable bet. 

Low-cost printing 
A dealer has told me that 
printers for attaching to the 
Commodore 64 involve a lot of 
expense, apart from the 
standard printer which I do not 
like. Is this true and are the’ 

disks for the Commodore up to 
scratch? : | 
Sara Down, Dorking 

| think the problem referred to is 
the lack of a Centronics parallel 
interface with the 64. The printer 
connection would use the IEEE 488 
interface and to get away from the 
rather poor printer used by 
Commodore the extra cost might 
be worth it. 

However, the dealers in the 64 
seem to be quoting rather wide 
price variations for printers when 
fully: connected to the 64 so it 
pays to shop around on the tele- 
phone rather thoroughly. 
The disk options are more 

limited. The Commodore units 
supplied as standard with the 64 are 
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in capacity. | do not think there is 
much wrong with their engineering. 
However, the escape route 
provided .by many dealers is to 
enable drives for the original Pet 
range to be hooked up, but there is 
of course another special box to 
buy to enable you to do this. 

However, it dramatically enlarges 
the file capacity of the 64 so if 
serious business use is what you are 
after then this is a good route to 
take. 

Sending messages 
Will it be possible to use one of 
the new portable computers — 
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such as the Epson HX20 — for | 
composing text and then to 
hook up to an electronic mail 
service to send this to people? 
How much extra will this 
involve apart from buying a 
portable machine? 
D. Cherry, London SW7 

Yes, this way of doing things must 
alter the whole convenience factor 
in switching over to electronic mail. 
However, the adaptors for using 
Prestel for the message passing 
service differ from some other 
couplings to network services. 

The costs based on the HX20 will 
be something over £800 using an 
ordinary acoustic coupler, fairly 
standard terminal software and text 
composing software. This cost will 
go higher if the unit is used in an 
expanded form and you will need a 
printer for keeping a hard copy of 
the messages sent back to you. 

So, the capital investment is not 
trivial which is why the Micronet 
experiment in message handling via 
Prestel is welcome since the 
adaptors should be a bit cheaper. 
However, in either case it should be 
quite possible to keep the costs:of 
using services such as these right 
down. | 

Using the portable machine to 
compose the messages and set up 
the handling steps will reduce the 
‘connection’ time to the switching 
service to a brief period. 
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Advertising Rap 
May | contribute to the light tone 
but serious intent of your June 
article ‘Advertising Rap’? 

Your columnist accurately 
diagnosed the major purpose of 
our Microframe commercial — 
that today’s Microframe will still 
be in use in ten years time because 
of its ‘future-proof’ capacity to 
add new peripherals and 
processors as they become 
relevant over the next decade, 
without needing to alter the 
existing system’s components. 

| expect that Which Micro’s 
‘vast and approximately intelligent 

editorial crew’’ will, to judge by 
the responses of our intelligent 
customers, have worked out by 
now that the flying sink is a visual 
metaphor of the same point, i.e. 
that Microframe is a micro that 
will handle everything, including 
the kitchen sink. | 

Finally, may we at Tycom not 
only match your generous £10 
prize for the most original 
suggestion to explain the sink’s 
significance, but also present that 
same sink to the witty winner? 
Peter Williams, 

Tycom 

‘ 

This has got to be a prize 
beyond rubies or diamonds for 
the cognescenti that 
constitute the readers of 
Which Micro? Just think of what 
your friends will say when you 

30 

tell them that it was you that 
won £20 and the kitchen sink 
that flew through the air 
upside down. 

Don’t forget, what we want 
is the real reason that sink 
flew across the screen upside 
down. Peter Williams has told 
you the actual reason it was 
there — (honest) — but 
don’t let that stop you. 
Remember the old publishing 
maxim: never let the facts get 
in the way of a good story. 
The winner will receive 

these stunning prizes ata 
champagne-style reception in 
the Luton Station 
refreshment bar. 
So get your pens to paper 

and your WordStars to create- 
new-file: let us know why that 
sink flew across the screen 
upside down in the Tycom ad. 

Vic 20 lives? 
| am the happy owner of a 
Commodore 64 plus various | 

peripherals, disk printer etc. | also 
have access to and on occasions 
(unhappily) use a BBC computer. 

Having just read your July 
edition of Which Micro? | came to 
the conclusion that its name is 
soon to change to ‘‘Another BBC 
User Mag’’. All bow down to 
Cambridge. 
My reasons for this are as 

follows: In Commodore Call you 
say and | quote, ‘‘you'll get a 
reasonably balanced view of 
Commodore’’. You missed the bit 
which should have said through 
the hands and eyes of people who 
don’t like and have probably never 
used a Commodore, and we 
don’t like them anyway, please 
buy a BBC. 

You also said, ‘‘Now personally, 
| can’t imagine why anyone would 
want to purchase a Vic 20’’. You 
go on to say, ‘‘With new 
computers springing up every 

month many offering substantially 
better features at a much reduced 
price’’. 
What computer on the market 

today has as much to offer as the 
Vic 20 for the price: proper 
keyboard, not the rubber thing 
like the Spectrum or Aquarius or 

the calculator thing on the Oric; a 
real screen editor, so you don't 
have to copy the whole line again 
like on the Dragon or the much 
overrated and over-priced BBC; a 
cassette recorder system that 
works and is easy to expand with 
disk printers etc. 

Well, | can’t name one. What 
other things do you want? More 
memory and 40 columns — OK, 

you win on those two, but 16K is 
only £27.50 and screen expanders 
start at £9.95. 

| mentioned the tape system 
earlier. | saw in my local computer 
shop the best reason why the 
BBC is overrated. A BBC owner 
had taken his BBC and his cassette 
to the shop so he knew that the 
programs he purchased would 
load. 

It was a good thing he did, too. 
He tried 20 different programs — 
he gave up on I|7 of them 
because all the copies in the shop 
failed to load. Of the three only 
one loaded first time. That’s not 
very good now is it? 
On the other hand, with the 

Vic 20 | find it is very rare that a 
program will not load first time 
and | have never been through an 
entire stock of programs to find 
that none of them work. Why is 
it then that you and all other mags 
refuse to state these facts in your 
biased reviews? 

You also give the impression 
that you have never used a 
Commodore computer by the 
things that you say, for example, 
‘ta clumsy series of poke 
commands’’. To use the sound on 
a Commodore 64 there are only 
seven pokes, to use the 
ENVELOPE commands on a BBC 
there are |4 and the order has to 
be correct. That’s what | call 
painful. 

The comment about the BBC 
being good value for money — 
it’s the most expensive around. 
By the time this is read the 
Commodore 64 will be about 
£229.95 — nearly £200 less than 
the BBC, or half price. 
One last question — would the 

BBC sell if it was called the ITV 
computer? No!!! 

| would like to end this very 
biased letter by saying that | am 
not, and never have been, paid by 
Commodore or asked to do 
anything for them. | don’t even 
like Commodore themselves — 
only their computers. 
-R.W. Barton, Aldershot 

We do think that it’s our job 
to help people decide what 
computers they should or 
shouldn’t buy. If we can’t 
think of any reason for 
readers to buy the Vic 20, we 
certainly won’t invent them 
just to please those who use 
Commodore computers. 
The fact is this; the Vic 20 is 

now an obsolete micro, 

offering very limited 
performance for a relatively 
high price. Commodore has 
now decided to stop 
production which obviously 
implies that its view is similar. 
Recent price cuts on the 64 
would also indicate that this is 
now Commodore’s main 
product for this market. 

To describe Pete Gerrard, 

the author of our 
Commodore Call, and until 

recently the editor of the 
magazine Commodore 
Computing, as someone who 
has “probably never used a 
Commodore”’ is daring to say 
the least. 
The Vic 20 cassette system 

is one of the less useful on the 
market. It gives almost no 
information as to how the 
load is progressing, and is 
painfully slow. That of the 
BBC Micro is almost as 
sophisticated as a slow disk 
system, and although it did 
have its initial teething 
troubles, these were nowhere 

near as severe as the initial 
reliability problems 
experienced on Pets 2nd Vics 
— the four Vic 20s we have 
used this year have ail broken 
down at least once, with 

cassette and display problems 
heading the list. 
Commodore’s philosophy on 

improving its Basic 
interpreters and operating 
systems is well known — it 
doesn’t do it very often. The 
slow, unfriendly Basics of the 
Vic and 64 are the result. 
As for value for money, the 

Commodore 64 price cut to 
£230 does now make both 
BBC models look overpriced, 
partly as they contain many 
expensive facilities most home 
users will never want or need. 
However, the Electron, much 

closer on specification, should 
be launched by the end of 
August at a lower price (see 
Here at last, page 34). 

Show time 

We would like to draw your 
attention to the forthcoming 
Sutton Library Computer Fair at 
the Central Library, St. Nicholas 
Way, Sutton, Surrey SMI IEA on 
Friday | 6th (9.30am to 8pm) and 

Saturday | 7th (9.30am to 5pm) 
September 1983. 

The last Sutton Library 
Computer Fair was a great success 
and many exhibitors are expected. 
The Association of London 
Computer Clubs will have a stand. 

The Fair is being organised by 
Sutton Library, and enquiries for 
stands should be addressed to 
Peter Smithson at the Library. 
(Tel: 01-661 5027). 
David Wilkins, Secretary 
Sutton Library Computer Club 
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Who Dunnit? 
Our Client, Lowe Computers has 
received the enclosed slip from 
one of your readers in Walsall. 

As you can see, the reader has 
forgotten to fill in the name and 
address section! 

Is there any possibility of your 
editorial team finding room in the 
next issue to print a message to 
this reader, perhaps with a picture 
of the envelope and style of 
writing asking him to contact 
Lowe again — with his address? 
They are keen to provide a good 
reader reply service and the 
message may bring a smile to 
other readers’ lips! 
Our thanks in anticipation of 

your help. 
Penny Hett, 
East McFarland Advertising 

Bring a smile to our lips? 
Goodness me no. This is 
serious and should be taken 
seriously. 
Now, we want whoever it 

was that didn’t fill out the 
coupon to own up this minute, 
otherwise all our readers in 
Walsall will be sent straight to 
bed without any tea. 
We are doing our bit by 

publishing, at enormous 
expense, a shot of the culprit’s 
envelope. If you recognise 
the writing as yours then 
please come clean. If you 
think it belongs to a friend 

LH TIN 
ILILL 
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then please let the authorities 
know. Your information will 
be treated in the strictest 
confidence. 
We’re actually considering 

turning this into a new 
Whodunnit game, Hunt the 
Punter, where the entire 
population of Walsall is lined 
up against the wall and 
sequentially exterminated 
with photon torpedoes until 
one of them can be persuaded 
to confess to depriving Lowe 
of a potential Colour Genie 
customer. 

See the evidence above ... 

Champion review! 
Just a brief note to let you know 
that | felt Mike Gerrard’s review 
of Champions! was the fairest, 

most informative and most 
accomplished appraisal of one of 
our programs to be published in 
any magazine. 

Had Mike been gushing about 
the program, | suppose you would 
be inclined to take a letter of this 
nature with a pinch of salt. It 
wasn't . . . so | hope you don’t. 

| think | can claim to be the 
world’s most experienced 
Champions! player, and | earned 
my living from writing for 16 
years, but | could never have 
hoped to capture the atmosphere 
of Champions! with half the 
effectiveness of Mike’s review. 
Harry Whitehouse, Peaksoft 

Tio 
iv .J 

Strip Poker 
| have been most impressed with 
the wide ranging debate over the 
Strip Poker program in recent 
issues. As the person who wrote 
the original review | think it is 
time | had my two-penny worth. 
We seem to have lost sight of — 

the fact that the program is just a 
game of poker. The fact is that 
the computer does play a 
technically good game and it does 
take some time to remove the 
young ladies’ outer and inner 
apparel. In fact, | seem to 
remember the esteemed editor of 
this august periodical taking most 
of the afternoon trying to get the 
clothes off one of the ladies for 
the photo session. Need | say 
more than he in fact failed 
miserably. 

| think that the general 
consensus of opinion that day was 
that the Strip part of the Strip 
Poker added a bit of competition 
to what would otherwise have 
been just another boring card 
game on computer. 

It is at this point that | must ask 
if Mr. Banks has even seen the 
program run or did he just base 
his comments on the photographs 
published alongside of the review. 
| would not go so far as to call 
the program ‘‘tacky soft porn’, 
either. It really does not go far 
enough to even qualify for this 
tag. It is, after all, just a computer 
program. 
Ron Stewart 

| could argue this subject to 
death, though | doubt if Mr 
Editor May would let me. 
However, let’s try one or two 
points following Ron Stewart’s 

, letter. Pll try to keep them 
‘brief. 
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|. To say, Ron, that Strip 
Poker is ‘just a game of poker’ 
or ‘just a computer program’ 
is about as defensible as saying 
that setting off a bomb ina 
tightly packed airport 
departure lounge is an 
efficient way of upsetting 
people. The only difference is 
one of degree. Now, this is 
only a personal view, but ... 
there can be a lot right when 
consenting adults (of any FE 
gender) play strip poker 
together for real, all three- 
dimensional like. There is 
something odd (my word is 
tacky) in someone playing | 
against a computer and a two 
dimensional image (especially 
when the blurb sent out as 
publicity material shows a 
man sitting in front of a 
screen and obviously losing). 
2. It would be very easy to 

put in bits that could come 
straight from the ‘Feminists 
Diatribe Handbook’ and it 
would be just that. However, 
some of those women do have 
a point. As I have said on this 
subject before, | like women 
who are both three- 
dimensional and people. | 
don’t go for women who are 
two-dimensional and object- 
oriented. Games like Strip 
Poker just show these object- 
images as ‘things’ to be played 
with. Yet the image is of 
something tangible, and it is a 
far easier step than most 
people accept for the 
apparent responses of the 
image to become expected, 

é and then perhaps demanded, | 

in other examples, especially 
the live ones. That, to me, 

could be defined as “soft 
porn” in this particular 
context. (In other contexts, it 
sometimes gets called 
“‘advertising’’). Given that, | 
don’t feel it relevant whether 
I saw the program or not. 

Just out of interest | wonder 
what some women readers 
feel about this? 
Martin Banks 

By Richard Howell 

-- WHEW (S A ARs 

3| 



COMPUTER 
with 

NEWIBRS 
BRAINWAVE’S NEW Z80 
MACHINE CODE ASSEMBLER 

Written entirely in Machine Code. 
Superfast—assembles 50 lines of source text a second ! 
Comprehensive Tape handling routines. ; 
20 Error messages—displayed in full—no tables to look up. 
Full editing facilities. 
Renumber 
Wide range of pseudo—operations. 
Runs assembled Object Code without returning to basic. 
Deletes all comments with a single keystroke. 
Accepts over 1000 lines of source text. 
Will accept HEX, OCTAL, DECIMAL, BINARY, LABELS, 

and MATHEMATICAL EXPRESSIONS. 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

ALSO INCLUDES: — 
* FULLY COMPREHENSIVE MANUAL—IDEAL FOR BEGINNER OR EXPERT. 
* CONVERSION DETAILS FOR TANDY TRS80 PROGRAMS. 
* INCLUDES A BEGINNERS PROGRAMMING SESSION. 

PRICE INCLUDING TAPE AND MANUAL £40 FIRST CLASS POST & PACKING INCLUDED 
OVERSEAS PURCHASERS PLEASE ENCLOSE £1.00 EXTRA TOWARDS POST & PACKING 
PARSE CNRS RRO REE ROE SR a ERR NR A ETE OS ESE NR IEA ECE CE RT 

NEWBAS is obtainable through every Newbrain dealer or direct from: — 

JBRAITNE SOFTWARE MIITED 
2- 3 BELCHAMP ROAD, TILBURY-JUXTA-CLARE, ESSEX CO9 4JT 

Telephone: 0787 237831 

“ 
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There's one 
~ game you should play 
with a home computer 

belore you buy it. 
If youre looking for your 

first home computer, may we 
make a suggestion. 

Tear out this page. 
And ask these questions of 

every computer you look at. 
1) Is the basic price reason- 

able, say under £180: 
2) Doesit work with 

amonitor as well as with 
an ordinary UHF TV 

understand? 
4) Does it have colour? 
5) And sound? 
6) Does it take cassettes? 
7) And cartridges? 
8) And can you operate 

them with joysticks working 
directly off the basic unit? 

9) Does it have a profes 
sional quality keyboard that's 
guaranteed for twenty million de 
pressions (and no headaches)? 

10) Does it have colour 
graphics that are capable of 
producing detailed pictures? 

I1)Is the case robust 
enough to stand up to the kids? | _ 

12) Doesituseastandard; x 
language that’s nota million’ . 
miles away from English? 

13) Is there an expanding 
range of high quality software 
available from the makers? 

14) Does the software in- 
clude educational programs for 
adults as well as the very young? 

15) And is there software 

2U Questions. 
3) Does it include a basic 

training manual that doesnt 
require a science degree to 

sophisticated enough to satisfy 
the expertse 

16) Does it use the most up 
to date technology, for instance 
the 6809E microprocessor? 

17) Will it drive a standard 
printer directly from the basic 
unit? 

18) Is it made in the UK? 
19) And for the basic price 

— 

_ 

included 
in price. 

will I get an easily accessible, 
yet large memory of at least 32K? 

20) Orwilll have to add lots 
of extras (and lots of money) 
for that much? 

After youve finished pester- 
ing every computer salesman 

in sight, compare your 
answers to these, cour- 
tesy of the Dragon 32 
(this is, after all,an ad for 

the Dragon). 
Questions 1-19. Yes, yes, yes, 

YeS, YeS, yes, yes, yes, yes, yes, 
yes, eS, yes, yes, yes, yes, yes, 
yes and yes. Question 20. No. 

- Ityoure thinking that that’s 
a lot of computer for the money, 
youd be right. 

However, when you come to 
read the handbook youll soon 
realise that something's missing. 

The jargon usually asso- 
ciated with computers. 

You see every part of the 
Dragon has been carefully 
designed to be easily under- 
stood, even by total beginners. 
Yet it has all the features an 
expert could want. Just ask it. 

sage, DRAGON 92 _. lhe first familycomputer 



The Electron is finally here and while some 
other magazines have looked at pre- 
production versions we are proud to 
present the first full review of the version 
you will be able to buy in the shops. And 
we also have an interview with Acorn’s 
marketing manager, Tom Hohenberg. 

During our exclusive interview back in 
July last year, Chris Curry led us and the 
rest of the waiting multitudes to believe 
that the Electron would be on the shelves 
in October or November 1982. It will in 
fact be launched at the Acorn User Show 
in August, and will be on the shelves in 
September or so Acorn claims. 

The only High Street distributor, at least 
for the immediate future, will be WH 
Smith, but orders have also been received 
from other distributors around the UK. 

Our first question, then, had to be — 
why the terminally long delay? 

‘“‘We shouldn’t have talked about the 
machine a year ago,’’ admits Hohenberg. 
‘‘The product simply didn’t exist — it was 
just a twinkle in somebody’s eye. We 
were expecting to produce the machine in 
May this year, but there was a production 

oo 

34. 

problem with one of our suppliers.” 
If this was the case, then why did Acorn 

let the cat out of the bag so prematurely? 
Could the answer be that Acorn was 

trying to influence people not to buy the 
recently-launched Spectrum, but wait to 
spend their readies on the superior 
specification Electron? i 

Curry told us last year the machine 

Size has been kept toa 

minimum by using an 

external mains transformer 

integral with the mains plug. 
would cost in the region of £150, which 
would have been right in Sinclair territory. 
In the event, the price will be £199 
including VAT, so anyone who's waited 
this long has some justification for feeling 
slightly peeved — especially since the 
Sinclair has now dropped to around £130 
for the 48K version. 

However, we would be the first to 
admit that the Electron’s specification is 
impressive — dare we say it was worth the 
wait? 

Here at last... The 
Acorn has finally unwrapped its long-promised Electron. At £199 and 

is likely to be the subject of more interest than any other this year. Hazel James and § 

Here is the final spec, so settle down, 
read and judge for yourself. 

The first thing you notice about the 
Electron is its small size — it is about the 
same shape as the keyboard on the BBC 
Micro, only not quite so wide. Size has 
been kept to a minimum by using an 
external mains transformer integral with 
the mains plug. 

The power supply arrangements are 
disappointing, especially for a machine 
costing £199. That the power supply unit 
itself is external is perhaps forgivable, but 
two economies in particular may turn out 
to be false. 

The lack of a switch, either on the 
computer or on the power supply itself, is 
bound to mean unnecessary wear and tear 
on the socket where the lead plugs into 
the computer. On the Spectrum, one of 
the Electron’s main rivals, this has been 
known to lead to infuriating crashes, with 
the user losing his program (invariably 
before saving it on cassette). 

Another complaint is the way the power 
supply plugs into the mains. It does so 
directly, without the benefit of a cable and 
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» AcornElectron... 
and 

and | Simon Crave 

a conventional plug, as employed by the 
Sinclair power unit. Although all the parts 
are sufficiently well made to be safe, such 
an arrangement is bound to be less positive 
and less convenient than having a separate 
plug. 

There is a 56-key keyboard with | 0 pro- 
grammable keys. Along the left hand side 
of the unit are a cassette socket (1200 
baud) and outlets to an RGB or black and 
white monitor, and a colour or black and 
white TV. 
The keyboard is not quite up to BBC 

standards, being of the less expensive type 
whereby the key must reach the end of its 
travel to produce the required effect. On 
more expensive keyboards, the depres- 
sion of a key to within a few millimetres of 
full stroke is sufficient to generate a 
character. In fact, the Electron’s keyboard 
is just like that of the Lynx — indeed, it 
would not surprise us to learn that the 
two units came from the same supplier. 
Many potential Electron users are those 

with Sinclair machines who want some- 
thing more versatile. The inclusion of 

| tokenised keyword entry is perhaps 

WHICH MICRO? SEPTEMBER 1983 

offering software compatibility with the BBC micro this machine | 
n take the lid off Acorn’s new computer and ask was it worth the wait? 

intended to entice them away from their 
-Spectrums. With the comprehensive set 
of abbreviations in the BBC Basic run by 
the Electron, and the many functions 
available by using control characters, the 
two-key entry system (press FUNC with L 
to LIST, for example) offers less of an 
advantage to Electron users than to those 
with a Spectrum. 

The Electron scores heavily 

over rivals such as the 

Commodore 64 in ease of use 

of the function keys. 
The familiar red user-definable keys of 

the BBC Micro disappear, but their 
function is taken over by the numeric keys 
on the top row of the keyboard. Pressing 
FUNC with one of the numeric keys 
enters whatever the user has defined that 
key to be. 

Incidentally, the Electron scores heavily 
over rivals such as the Commodore 64 in 
ease of use of the function keys. All you 
do to redefine key 4 is enter *KEY4 
followed by the new definition. 

en 

| around £10 — they’re still pretty high 

The Electron has 32K of user memory, 
with 32K of ROM (including the Basic 
interpreter). Like the BBC, the Electron 
has a. 6502 microprocessor running at 
2MHz, and BBC Basic is standard. 

Electron software is upwards 
compatible with the BBC, but not all BBC 
cassettes will run on the Electron. 
Acorn has already provided a number of 

software houses (Hohenberg wouldn’t let 
on exactly who) with pre-production 
models of the Electron, so they can 
develop lots of software for it. However, 
the first batch will be from Acornsoft, 
Acorn’s software arm. 

The cassettes will be ‘‘60p to 70p 
cheaper than the BBC versions’’, and for 
starters will consist of Monsters, Snapper, 
Meteors, Chess, Starship Command, 
Hopper, Draughts & Reversi, Tree of 
Knowledge, Turtle Graphics, Personal 
Money Management, Creative Graphics, 
Graphs & Charts, Lisp and Forth. The last | 
four will have accompanying books. 

Even though the software prices are 
marginally down on the BBC — typically 



compared with, say, Imagine’s newly 
designed packaged cassettes at £5.50, 
Sharp MZ-700 cassettes at £3.95 and 
Sinclair cartridges soon to be released at 
£10. The Electron cassettes are likely to 
be around the £9 mark. 

‘‘Our software is very good quality, ’’ 
Hohenberg assures us, ‘‘l would say that 
the graphics capability is better than other 
software.’’ Yes, but twice as good? 

By the end of the year, Acorn hopes to 
be supplying the expansion box which will 
upgrade the Electron to a specification 
approaching but not equal to that of the 
BBC Micro. Unfortunately, the price is 
not available yet. It will include RS423 and 
Centronics printer interfaces, provision 
for games paddles (what about joysticks? — 
Ed), a slot for extra ROM memory 
cartridges, a disk drive and connection to 
an Econet network. 

All the BBC Micro graphics and text 
modes are present in the basic Electron 
model except the teletext mode 7. Sound 
output is by means of a built-in 
loudspeaker. 

Acorn is taking orders from dealers 
now, and expects deliveries to commence 
in mid September. So theoretically you 
should be able to get your hands on one 
then. But, asked whether the company will 
meet the expected demand, Hohenberg 
admitted candidly; ‘‘Initially, no. We 
already have more orders from Smiths and 
dealers than planned production for the 
first couple of months.”’ 

It all sounds boringly familiar, but it’s 
probably put a smile on the face of Acorn’s 
bank manager. 

And who is going to buy this little 
winner? 

‘People who want a machine that will 
do most of the things a BBC machine will 
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do but can’t afford £400,’’ comes the 
reply, ‘‘the basic games person who wants 
superior graphics. It’s way ahead of the 
Spectrum, for instance.”’ 

And it would be fair to argue that with 
the general price cuts by other manu- 
facturers the BBCB, though a fine 
machine, is now very expensive at £400. 

As you read, Electrons 

are coming off the production 

line at the rate of 

thousands a week. 
Hohenberg foresees a lot of interest 

from parents whose offspring use BBC 
Micros at school and have been nagging 
Mummy and Daddy to buy one for after 
school. ‘‘There are thousands of BBC 
machines in schools. Parents can afford 
£200 for the Electron, whereas they can’t 
afford the BBC,”’ he said. 

But its appeal doesn’t stop there; what 
about the schools themselves? ‘‘Yes, | 
think we will sell them to schools.’’ 

As you read, Electrons are coming off 
the production line at the rate of 

thousands a week. They are _ being 
assembled in, of all places, Malaysia, and as 
the production process gets into gear the 
volume will increase to meet the demand 
— hopefully. 

This was probably jumping the gun 
somewhat, but we asked Hohenberg what 
would happen if an Electron broke down. 
It seems that you should take it back to 
your dealer rather than Acorn. During July 
and August, Acorn has been training 
distributors to service the machines — 
including Smiths. (We'll watch this one 
with great interest as owners have usually 
known more about their respective 
micros than the chain stores.) 

Although the warranty period hasn't 
been settled yet — it’s getting a bit late 
isn’t it? — it’s likely to be either six months 
or a year like its predecessor. 

If you are itching to get your hands on 
this long-awaited machine, it looks like 
your best bet would be to find a major 
branch of Smiths and get to the front of 
the queue. Acorn won't start selling mail 
order until later — presumably when it’s 
fulfilled all its existing orders. 

FINSBURY BENCHMARK 
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SPECIFICATIONS 

Until then, you can always go along to 
the Acorn User show on the 25th to 28th 
of August and join in the scrimmage to get 
your hands on one. Wouldn't it be funny, 
though, if the Electron didn’t turn up 
after all......? 

The first reaction of any BBC Micro 
user when confronted with the Electron is 
bound to be how close the similarities are. 
The main difference from most users’ 
point of view is that the teletext display 
mode (mode 7) is missing. 

For the uninitiated, the BBC and 
Electron use a system of different display 
modes, each allowing the programmer to 
select his own compromise between the 
complexity of the display required (degree 
of graphics resolution, number of colours 
etc), and the amount of memory reserved 
by the display. This allows a great deal of 
flexibility, and makes the Electron a great 
deal more versatile than its competitors. 

The advantage of the BBC’s Mode 7 is 
that it only uses up to IK of memory, 
making it ideal for long programs which do 
not require complex graphics. Many 
programs such as adventures will there- 
fore have to be simplified for use on the 
Electron. 
On the positive side, the Electron is 

designed so that BBC-only commands slip 
through ignored, rather than stopping the 
program. Selecting Mode 7 merely puts 
the machine into Mode 6, and any tele- 
text graphics symbols are reproduced as 
random blobs. 

The same principle applies to the 
Electron’s sound facilities. Although they 

are not quite the same as those of the BBC 
Micro, all BBC sound commands are 
permitted, even though they might not do 
anything. The upshot is that most existing 
BBC arcade games run on the Electron — 
we tried half a dozen cassettes, and only 
one which relied heavily on Mode 7 
refused to run correctly. 

To get down to specifics, the maximum 
graphics resolution of the Electron is 640 
x 512, there are eight screen colours 
with eight extra flashing combinations, and 
there are four independent sound 
channels. The sound comes through an on- 
board speaker, which is unusual for a 
micro in this class. The Dragon and the 
Commodore machines put their sound 
through the television set, giving the user- 
easy control over the volume. The 
advantage of an internal speaker is that 
using a monitor does not mute the 
computer, but this will not be important 
for many prospective Electron purchasers. 

In addition to the manual, 

the Electron is supplied with a 

_ demonstration cassette 

containing 14 programs. 
The Electron has an excellent Basic by 

any standards, with features like named 
procedures making programming much 
easier to understand for the novice. The 
long variable names are a great improve- 
ment over those offered by the Microsoft- 
based competition. 

Although the Electron is very fast (about 
60 per cent faster than either the 
Commodore 64 or the Dragon), it is 
slower than the BBC. The unfortunate 
effect of this is that BBC games software 
will run more slowly on the Electron. It is 
quite likely that the major software houses 
will re-write machine-code routines to 
make their Electron games more compar- 
able to the BBC versions. 

Another advanced feature inherited by 
the Electron from the BBC is the loading 
and saving of programs or data on 
cassette. The amount of information 
offered by the system is exemplary, and 
the user is kept informed about the 
progress of the load. One feature unique 
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to the Acorn machines is that if something 
should go wrong in the middle of a load, 
the tape can be rewound a short way fora 
second shot at the tricky area, instead of 
having to start all over again. 

As many of those contemplating the 
purchase of an Electron will-be complete 
newcomers to microcomputing, the 
standard of the documentation with the 
machine is of great importance. 

In this area the quality is mixed. The 
manual itself is reasonably thorough, 
covering the Basic and the built-in 
machine-code assembler in detail, but the 
omission of an index is a major fault. Let's 
hope that a future edition of the manual 
will correct this (though with the number 
of delays encountered in getting the 
Electron ready for release, Acorn might 
reasonably have been expected to see to 
such things before now.) 

In addition to the manual, the Electron is 
supplied with a demonstration cassette 
containing | 4 programs. Most of these are 
simple games which help the first time 
user to find his way around the computer. 
The quality is very high, and these 
programs will be more than enough to 
keep the proud owner happy for a week 
or so. | | 

Meanwhile, the process of learning 
simple programming will be aided by 
another. |38 page book. ‘‘Start Program- 
ming with the Electron’’ is a fairly standard 
‘‘teach yourself Basic’’ text, dealing with 
most aspects of Electron programming 
including graphics and sound. Although 
there is some degree of overlap with the 
manual, it is generally helpful and well 
written.- 

COMMENT 
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~ Andcomin 
This Autumn should see the debut of several 

S00n | 
ANG COMMUN SOC young pretenders 

_ to the home micro crown. What are their chances in this Boe ney crowded market? 

Atari's range 
News has reached us of four new 
computers from Atari — the 600XL, the 
800XL, the I400XL and the 1450XL. 
The best news of all is that these machines 

will operate all the software that runs on 
the present 400 and 800 machines. This is 
almost an industry first and Atari is to be 
congratulated for its efforts in this 
respect. The company is also lining up a 
number of new peripherals, but more of 
these later. 

The 600XL looks very much like the 
1200 in design. The main case is moulded 
in white plastic with the keyboard and its 
surrounding areas in black. A cartridge 
slot is provided above the keyboard and 
joysticks etc are plugged in at the side of 
the computer. 

Along the right hand edge of the 
console are the specialised function keys 
and the power on/off switch. Amongst 
these keys is the HELP key first seen on 
the 1200 which provides additional 
information and menu screens at the 
touch of a button. 

Technical specs are very much like the 
old 400/800 computers and at the time of 
~going to press we are not sure whether 
the computers have more player/missiles 
etc available. The main specs for the 
600XL are as follows: Memory — I6K 
RAM expandable to 64K RAM with 24K 
ROM expansion module which includes an 
expanded Basic. Keyboard — 62-key, full 
stroke, including four special function 
keys and a Help key. The character set 
includes selectable international charac- 
ters, notably those used in Germany, 
France and Spain. CPU — this is a 6502C 
running at 1.79 MHz. Graphics — II 
graphics modes with 256 colours, |28 of 
which are displayable at any one time. 
Maximum resolution of 320 x 192. Antic 
modes will also be directly available from 
Basic. Sound — four voices with a three 
and a half octave range. Output through 
the TV speaker. 

That’s the basic spec, but we would 
imagine that Atari has built in one or two 
other little goodies for us. We would also 
‘expect the computers to have better 
colour saturation a Id 1200. The 800XL 
has an identical spec except that it comes 
with 64K as standard and it is slightly 
larger in size. 

The real revolution in the Atari range 
comes with the 1400 and 1450 computers. 
One again the basic specs are the same 

except that the 1400 and 1450 have four 
programmable function keys. These also 
have |2 pre-programmed instructions. 
Both the 1400 and 1450 have a voice 
synthesiser chip built in which will be 
programmable from Basic and will be used 
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by many new programs from Atari. In this 
respect we can expect to see a large 
range of educational software being made 
available. 

In America the two top-of-range 
computers have built in modems but 
obviously these may not appear in the UK 
because of our different telephone 
system. The British computers may have a 
modified modem of some sort built in. 

The !450XLD has a built-in double 
sided double density disk drive plus space 
for another drive to be installed. The disk 
uses DOS Ill and each side of the 5% inch 
floppy will hold 127K of information. The 
drives will also sense if an old single density 
disk is being used and switch automatically. 
The 1450, obviously aimed at the business 
market, is big and butch enough to 
support a monitor on its back. 

The 600XL and the 800XL should be 
available in this country before Christmas 
and the 1400 and 1450 some time in the 
new year. Prices have not yet been set 
but they are expected to be higher than 
US prices. In the States the 600XL will sell 
for $199, and the 800XL for about $299. 
The new 800XL has no die-cast metal 
structure and is probably made on a single 
board instead of the three that can be 
found in the present 800. 

Your 810 disk drive and 410 cassette 
will not be junk if you decide to upgrade, 
either. Both will operate with the new 
computers. 

As well as the computers, Atari is 
releasing a number of new peripherals, the 
most notable of which is a CP/M 
expansion module that will plug into all 
computers old and new. 

The 410 cassette recorder has been re- 
styled and is now called the 1010. The 
810 disk drive has been replaced by the 
1050 drive. This is a dual density, single 

sided drive using 5% inch floppies. Each 
disk will hold 127K bytes of information. 
Tne drive also has automatic switching 
between single and what Atari calls 
enhanced density disks. Up to four of the. 
drives can be chained together. 

Atari has three printers in its new 
range: the 1025 which is an 80 column 
printer; the 1020 which is a four colour 
text and graphics printer; and the 1027 
which is an 80 column letter quality 
printer using an Elite |2 typeface. 
On the lighter side a touch tablet is 

being produced. Atari’s dislike of the light 
pen has been known for a long time. 
Rumour has it that a lawyer once said that 
Atari could be sued if someone managed 
to poke one through a TV set and injured 
themselves. 

The software side of things has not 
been forgotten either and a new 
educational series will be available soon. 
Atari has tied up with Disney to produce 
Mickey- in the Great Outdoors, two 
adventures using the cartoon character to 
help word recognition and number skills. 
The series will go on to use Peter Pan and 
other Disney characters in teaching 
science, social studies and maths. 

Microsoft Basic is coming out on 
cartridge. This does appear, however, to 
be a cut down version of the one 
currently available on disk and it looks as if 
an extension disk will be included in the 
package to expand it. Yes, | know it 
seems daft but there it is! 

Staying on the language front, Atari will 
also be producing Logo on cartridge. One 
can only assume that Atari's Pilot has 
not gone down too well in educational 
circles. 

On the games side, Eastern Front will 
soon be on cartridge as will Caverns of 
Mars. New games will include the superb 
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Pole Position for all budding racing drivers 
and Joust where you must knock other 
players or the computer off Buzzards, 
while you ride on an Ostrich. (Who 
thought that one up?). There’s also 
Donkey Kong Junior where Kong’s son 
pursues Mario through the jungle; Pengo 
which | won’t attempt to describe as it’s 
too bizarre and Ms Pac-man. 
A new sports line will see us playing 

Tennis and Soccer and perhaps American 
Football if the game takes off in this 
country. | look forward with anticipation 
to the Soccer game, local rumour has it 
that the ball can be chipped over players 
heads when passing. Move over Dalglish 
your time has come. 

Tandy MCI0 
The Tandy MC-10 is the latest in the long 
and bewildering line of Spectrum clones. 
Rubber keyboard, one word entry, 
32-column display. Sound familiar? 
The price is set at ‘under £100’. Exactly 

how far under is not currently clear. Like 
the Laser, this machine offers only 4K of 
memory, so it would be as well to budget 
for the 16K RAM pack. 

The machine does boast an RS232C 
interface, however, and will give access to 
a fair number of commercial printers. And 
the CPU is the 6803. Eight colours are 
available and — yes — the keyboard clicks. 

The machine is at least assured of a 
reasonable number of retail outlets, since 
there are something like 350 Tandy shops 
throughout the UK. And the benefits of 
large back-up are likely to prove 
important in generating new software for 
the micro. Software is, according to 
Tandy, ‘‘available in the near future,’’ and 
it is claimed that, ‘‘virtually all standard 
colour Basic programs’’ for the TRS-80 
(4K) can be used on the MCIO. 

Coleco’s Adam | 
Like Atari, Coleco seems to feel that it 
had unnecessarily limited itself by market- 
ing a dedicated games console. It is launch- 
ing an upgrade of its existing ColecoVision 

/ games module which will amount to a 
complete home computer system. 

The system is called the Adam, and it in 
effect inverts the current pricing policies 
of computer manufacturers. For $600 

Americans can now buy a system 
comprising a detached typewriter-style 
keyboard, a memory module, two games 
controllers, and (wait for it) a daisywheel 
printer with built-in word processing 
software. 

The Adam will be available here from 
the end of September either as a 
complete, one-shot system or as an add- 
on for existing ColecoVision owners. 
Anyone who has seen the Coleco Vision 

games console in action will feel confident 
of the Adam’s video capabilities. The 
ColecoVision has some of the best games 
software around, and the Adam can run all 
of it, boasting 16 colours, three sound 
channels and the ability to display 32 
sprites simultaneously. 

The heart of the system is the memory 
console. It houses a remarkable 80K of 
RAM, with provision for an additional 64K 
memory module. The memory console 
accepts ColecoVision games cartridges 
and, most remarkable of all, has a drive for 
stringy micro floppy Datapacks. 

For the uninitiated, a stringy micro 
floppy is an endless loop of tape, similar to 
an ordinary cassette tape, which runs at 
very high speed past the read/write head. 
It's basically a poor man’s disk system, and 
Coleco’s success with the set-up will add to 
the embarrassment down at Sinclair 
Research where they’ve been struggling 
for months over the very similar 
Microdrive. 

The two games controllers will be 
familiar to ColecoVision owners. Each 
features an integral joystick, two fire 
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buttons and a touch sensitive numeric pad. 
There is provision for one of these 
controllers to be fixed to the keyboard 
for cursor control and rapid number 
entering. 
And an expansion module is available to 

enable the machine to accept games 
cartridges from Atari, ActiVision, Imagic, 
Parker Brothers and others. 
The system’s games playing ancestry is 

also apparent in a second expansion 
module featuring a steering wheel, foot- 
operated accelerator pedal and free Turbo 
game cartridge. And two other games 
controllers will be made available, including 
a ‘roller controller’ (not to be confused 
with a mouse) which allows speed control 
of the on-screen character. 

And if all that isn’t enough for you, then 
ponder the attractions of a ready-to-go 
word processing package built around an 
80-column daisywheel printer with its own 
ROM-based SmartWriter word processing 
software already built-in. 

Early reports suggest that the printer is 
based on the Smith-Corona TP-| printer. 
Whatever the truth of that, the machine 
has a friction feed mechanism for paper up 
to nine inches wide. A cheap tractor feed 
mechanism is promised soon. 

The Adam is CP/M compatible, and the 
makers promise to supply CP/M software 
on Datapacks or on the coming-soon disk 
drives. Coleco also says that many 
programs in Applesoft Basic will run on 
Adam. 

And the verdict? Well, if the machine 
holds its US price of the equivalent of 
£400, and if the specifications hold good, 
then it has every chance of being a winner. 
Any snags? Yes. The ColecoVision cart- 

ridges cost between £28 and £30. Indeed, 
the whole Adam system might be seen as a 
lost leader for the eventual software sales. 
Any last niggling little uncertainties? 

Yes. Will all these games playing facilities in 
ROM really be controllable from the 
keyboard? 

Alphatronic 
The West German company Triumph 
Adler is likely to be better known to most 
people for its typewriters than for its 
computers, although the company has 
been manufacturing business machines for 
some years. 
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Triumph Adler has now launched its 
first personal computer, the £400 
Alphatronic PC. It has a Z80 processor, 
64K RAM, 32K ROM, a professional key- 
board with six function keys and a 
cartridge port, and has the option of 
another I6K of RAM. 
Outputs comprise RS232, Centronics, 

monochrome TV, RGB and monitor and 
floppy disks. The machine can operate 
CP/M, and a disk drive is already available. 
Eight background and eight foreground 
colours can be displayed. 
The company hopes to have around 
400 programs — half educational and half 
games — available for when the machine 
becomes publicly available in October. 

Laser 
The Laser, to be sold through the 
Computers For All chain of retailers, is 
the current holder of the title Cheapest 
Colour Computer. But the £70 price tag 
has only been achieved at the cost of 
some pretty drastic corner-cutting. 

Made by the Hong Kong company 
Video Technology, it offers a Spectrum- 
style rubber keyboard, a Z80A 
processor, 16K ROM and one sound 
channel. So far so good. 

But the graphics resolution is limited to a 
chunky 128 x 64, and the RAM is down- 
right claustrophobic at 4K. 

The Laser boasts one-touch keyword 
entry, and there are. promises. of 
joysticks, a Centronics interface, a four 
colour printer and a 64K RAM pack. The 
machine has an uncanny resemblance to 
the Texet, reviewed in our April issue, 
and none of the fundamental snags 
outlined then need to be re-written. 
A |I6K RAM pack will prove essential 

for any serious programming, and at £30 
this add-on drops the machine into that 
arena where the Spectrum and Oric are 
currently slogging it out. 

In such company, the Laser’s low 
resolution graphics, lack of established 
software support, and generally un- 
remarkable specifications are likely to 
prove fatal. 
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Memotech MT X500 
The Memotech MT X500 is a big black slab 
of a machine, offering the experienced 
programmer some of the most. sophisti- 
cated on-board software currently avail- 
able. It also offers painless step-by-step 
expansion up to full business capacity. 

The basic machine is housed beneath a 
professional 79-key keyboard. It’s an 
impressive-looking beast, housed in 
Memotech’s familiar black anodised 
aluminium. 

The MTX500 runs a Z80A processor at 
4MHz and has 32K of RAM, expandable to 
a massive 512K of paged RAM. Its 16K 
ROM contains the MTX Basic and, as part 
of the machine’s consistent support for 
the programmer, a Z80 assembler/ 
disassembler is built in. Machine code 
routines may be included within a Basic 
program, and can be stepped through one 
instruction at a time to help in error- 
trapping. | 

The machine’s ‘front panel’ display 
enables the programmer to examine and 
manipulate the contents of the computer's 
memory and registers, useful again in the 
development of machine code programs. 

Besides MTX Basic, the machine has 

two other built-in languages To aid in the 
manipulation of the I6K of dedicated 
video RAM, the 500 can run Logo, the 
graphics language. The computer has a 
sprite facility, enabling the easy creation of 
user defined graphics characters. 

Sprite characters appear to run inde- 
pendently of the background graphics, and 
can be programmed to move from and to 
given positions at a certain speed, and then 
virtually forgotten for programming 
purposes. Priority can be written-in so 
that one sprite will pass behind or in front 
of another, and collision checks can be 
run. | 

Just to reassure you that the MTX is 
not wholly for sophisticated software 
authors, Memotech has included a third 
resident language for programmers at the 
most elementary level. 

It is called Noddy and provides *‘a very 
simple method. of programming the 
computer to display information or ask 
questions and then move on to another 
display depending on the previous 
response’ 

Eight virtual screens are available, which 
help the programmer in the organisation 
of the display. The display can be 48 x 24 
in text mode, or 32 x 24 when mixed with 
graphics. Graphics resolution is 256 x 192, 
and 16 colours can be displayed at the 
same time. An 80 column video board is 
available. 

Standard outputs are Centronics, twin 
joysticks, 2400 baud cassette, TV, video, 
hi-fi for the three voice sound, an 
uncommitted I/O port and a dedicated 
games cartridge. 

The obvious competition for this 
machine is the BBC, and in certain lights 
the MTX500 makes Acorn’s offering 
appear over-priced and half-finished. But 
the BBC is by now very heavily en- 
trenched, being almost the Government- 
recommended micro. 

The marketing manager of Memotech’s 
US division believes the MTX500 is a 
machine for the second time buyer, and 
until good games software comes along to 
demonstrate the machine's capabilities to 
the uneducated eye, it is likely to be the 
experienced user who will most readily 
appreciate its impressive specifications. @ 
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HE BROADWAY DISC DRIVES 
FOR THE BBC MICROCOMPUTER 

ual 800K. Single 400K. 
ses new Mitsubishi half height drives. 
anual, format disc, and leads included. 

shoice of colours — oatmeal & chocolate. 
Available NOW — direct or from selected dealers. 
already in use by 
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and universities. Hoek ane 
Price — 800K £599 + VAT naga 

400K £325+ VAT fs 

BROADWAY Address. 
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My Access/ : 

The Broadway rs ee Oe ig ag ek 
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Sharp has never made a really big impression on the home micro market. 

But its new £250, 64K MZ-700 could change all that when ict is launched 
later this month. We put it through its paces and assess its chances. 

he Sharp MZ-700 is a big, 
heavy machine. In terms of 

physical size, it bears quite a 
similarity to the BBC Micro, being 
abut twice as large as the 
Commodore 64, perhaps the main 
rival, and its weight (at least with 

the added printer and cassette recorder) is 
enough to test the strength of many a 
desktop. 

The heavyweight impression continues 
when you try out the keyboard. There 
are 69 keys in all, the normal QWERTY 
keys supplemented by a row of five blue 
function keys at the top left of the 
machine, with the four cursor keys and 
INSERT and DELETE on the right hand 
side. 

The feel is very good, with a heavy, 
well-cushioned movement making it easy 
to touch-type at high speed. The space 
bar on our example, however, feels as if it 
belongs to a different machine — its 
action is annoyingly light in comparison 
with the others, and it announces its use 
with a rather cheap-sounding clatter. 

The layout of the keys is reasonably 
standard, but one particularly odd 
irritation is the un-shifted question mark. 

This takes quite a bit of getting used to, 
especially for anyone who normally uses 
this as an abbreviation for the PRINT 
statement in Basic. 

The four cursor keys are mounted in a 
cross configuration in their own area of 
the keyboard, making cursor control very 
easy, and providing a workable alternative 
to a joystick for playing games. 

Another thoughtful touch is the clear 
plastic strip above the five user-definable 
function keys. The user can remove this 
to insert his own labels as a reminder of 
what the keys are programmed to do in 
any given application. The functions keys 
are remarkable for the length of the 
commands which may be assigned to them 
— a generous 255 characters. 

An immediately noticeable feature of 
the MZ-700 is that the graphics characters 
are printed on the front surfaces of the 
keys, the selection between 
alphanumerics (ordinary letters and 
numbers) and graphic characters being 
made by depressing the GRAPH or 
ALPHA keys. 

As we shall see later, this camouflages 
the Sharp’s graphic capabilities to some 
extent, since the export models of this 
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a pee ee AN exciting and Ai ee practical new product 

“to use on your personal computer 

FEATURES 
® No application 

programming necessary 

® Near perfect recognition, 
98% + 

® Apple Il® slot compatible 
board 

® Unlimited vocabulary using 
eighty word/phrase 
subsets 

® Diskette software allows 
immediate recognition for 
applications 

® Recognizes anybody's 
voice easily 

® Multi-lingual recognition 

® Allows concurrent input of 
voice and keyboard 

® Converts spoken words to 
commands 

®@ Recognition and memory 
on the board 

DESCRIPTION 

VIM FOR APPLE II 
CONTAINS: 

Voice Input Module 2020C 
with: 
16 channel audio Sites 
analyzer 
6803 high speed 
microcomputer 

8K Bytes of RAM, 4K Bytes 
of ROM 

APPLICATIONS 
The VIM is designed to add 
voice input to any existing 
Apple II application: 

Graphics 

Word Processing 

Data Input and Retrieval 

Education 

Business 
Voice Utility Diskette 
with: 
Vocabulary builder/editor 
Prompting vocabulary trainer 
Recognition software 
Vocabulary tester 

Industrial Automation 

Programming 

Testing & Measurement 
Control Systems 

Microphone, Users Manual Games & Entertainment 
and all necessary cables and 
connectors Local Environment Control 

Dealer enquiries welcome 

CASCADE GRAPHICS DEVELOPMENT ss cancion’ 
179 Lower Richmond Road, Richmond, Surrey inc. 
TW9 4LT Telex 925921 
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Japanese machine have an additional 256 
graphic characters available to them. 

Moving towards the rear of the 
machine, it becomes clear why the Sharp 
is twice as deep as a Commodore 64. The 
built-in, four colour  printer/plotter 
dominates the machine, and the _inte- 
grated cassette deck slots in neatly to one 
side. 

This policy of providing built-in 
peripherals is not new to Sharp, as those 
familiar with the integral monitors and 
cassette units of the MZ80 range will 
testify, but on this latest model its 
implementation is much more sensible. 

For a start, you don’t have to buy the 
add-on bits and pieces if you don’t want 
them. The basic price of £240 is for the 
bare machine, and our experiences 
showed that the interface provided for 
use with ordinary recorders worked 
perfectly well. Those wishing to use 
printers other than the £135 miniature 
are catered for, since there is a plated- 
over socket marked PRINTER at the back 
of the machine. This will accept the 
MZ80A printer, and several other 

types of printers should be adaptable. 
The omission of the monochrome 

monitor which was a part of previous 
Sharps is also a sensible move in a market 
dominated by demand for colour graphics. 
Supplying a colour monitor would have 
been prohibitively expensive, but the rich 
and successful will be pleased to find the 
outlets for connection to RGB colour 
monitors and green screen monitors along 
the rear edge of the machine. | 
A most unusual, and surprisingly useful 

feature is the volume control for the 
internal speaker. We frequently complain 
about the lack of any sound adjustment 
facility on computers which do not use 
the television set as a loudspeaker, but the 
Sharp allows for midnight Space Invaders 
sessions while ensuring that ‘‘loud’’ can be 
very loud indeed! 
Another advantage of this approach is 

that the MZ-700 does not become mute 
when connected to a monitor. 

More common-sense thinking is 
apparent in the extra cassette ports 
fitted — although the Sharp cassette unit is 
very neat and efficient, and reasonably 
priced at under £40, its use is not 
compulsory. Most normal small cassette 
units will cope perfectly well. It all seems 
to be part of a deliberate policy of giving 
the user as much choice as possible in the 
way he or she wishes to use the system. 

The other main features of interest on 
the crowded back panel are the twin 
joystick port (unfortunately not 
compatible with the Atari/Commodore 
standard which is finding favour with 
manufacturers of specialist custom joy- 
sticks), and a large input/output bus for 
disk drives or other peripherals. 

The printer/plotter is bound to be one 
of the Sharp’s most talked-about features, 
especially since it is perhaps better known 
as the Tandy CGP 115 in this country. 
Actually made by Sharp, the basic 
mechanics of this unit have found their 
way into a number of re-packaged alter- 
natives, including the recently-announced 
Oric printer and a_ forthcoming 
Commodore version. 

FINSBURY 
BENCHMARK 

For those still unfamiliar with it, the 
printer is of neither thermal, daisywheel 
nor dot matrix design — it actually draws 
the letters on to the plain paper roll using 
tiny ball-point pens. This makes it rather 
slow, but the print quality is excellent and 
the process is fascinating to watch. 

The amount of care and thought which 
has gone into making the MZ-700 is 
obvious from the hardware design — for 
attention to detail and thoughtful pro- 
vision of touches such as the volume 
control it must be the clear market 
leader. But when the machine is switched 
on, this excellence only makes the short- 
comings of the Basic more disappointing. 

Its main failing is that it is not resident in 
ROM. Like the MZ80K and MZ80A 
before it, the 700 has no resident high- 
level language. After switching on or using 
the reset button on the ‘back, the user 
enters the machine code monitor, and the 
command LOAD permits the loading of 
Basic from cassette. 

The loading process takes almost three 
and a half minutes, and that can feel more 
like three and a half hours on occasions. 
This factor alone is bound to put off many 
prospective buyers, especially those who 
have had difficulty loading programs from 
tape with other micros. To be fair to 
Sharp, the cassette loading is relatively 
fast at | 200 baud, and only once did Basic 
fail to load first time on our review 
machine, but one wonders what will 
happen a few months after purchase, 
when the cassette itself becomes 
corrupted or damaged as_ cassettes 
inevitably do. 

As long as replacement Basic cassettes 
are freely available, and preferably free of 
charge too, all will be well, but we would 
recommend sounding out your dealer's 
attitude before purchase. 

Sharp’s reason for putting Basic in RAM 
rather than ROM is that it gives much 
more scope for using other languages, and 
ensures plenty of memory is left for 
serious purposes like word processing or 
finanical modelling. — 

The MZ-700 contains a full 64K of free 
memory, with even screen RAM held 
separately, and offers 36.5K of space 
available for Basic programs. But the two 
machines which offer similar facilities — 

as very good value i _ 
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THE MZ-700 — A 76K MICRO WITH 4 
LANGUAGES & 45 PROGRAMS FOR £215 
KNIGHTS DESIGN. 

We have been to Sharp at Osaka, Japan three times 
in the last 18 months and have been closely involved 
in the European release of this mode. Sharp originally 
intended to export the MZ-700 with 256 characters 
similar to those on the MZ-80K. We persuaded Sharp 
to incorporate our character generator which gives 
512 characters. 

Many computers have a very limited number of 
characters, often just 128 and sometimes with no 
small letters. Some micros get around this limitation 
by allowing the user to define shapes but this 
involves complex programming. Our easily pro- 
grammed 512 characters include all the original 
Sharp shapes with the addition of ‘‘outline’’ letters 
and numbers, space invaders, rockets, planes, tanks, 
cars, snakes, bullets, guns, faces, gremlins, fruit, 
ghosts, flying saucers, chess pieces, a TV set and the 
MZ-700 itself. For more serious applications we 
added a mass of electrical symbols including tran- 
sistors, diodes, capacitors, gates, etc, plus scientific, 
Greek and other language characters. 

All of us at Knights were involved in designing this 
section of the MZ-700 and we would like to publicly 
thank the staff at Sharp for their help and 
enthusiasm. It is a great honour for our British design 

to be incorporated in Sharp’s MZ-700 export 
production. 

FREE PROGRAMS 
Each MZ-700 from KNIGHTS will be supplied with 4 
languages and 40 programs. The prices in brackets 
are what you will pay if you buy your MZ-700 
elsewhere! 

TEN of JAPAN’S best games — SNAKE, SPACE 
BEE, SEND ONE, PAINFUL MAN, LAND ESCAPE, 
CIRCUS STAR, SEARCHER, BATTLE, ROUND 
STREET, & SUPER PUCKMAN. 

TEN KNIGHTS PROGRAMS (£34) — CRIBBAGE, 
SUICIDE RUN, TEACH MULTIPLICATION, TEACH 
DIVISION, VICIOUS VIPER, MOTORING COStO, 
STATISTICS, HOME ACCOUNTS, CRASHER, 
AMERICAN BOWLING. 

PASCAL LANGUAGE + 12 Pascal programs (£25) 

MACHINE CODE LANGUAGE (£12) 

FORTH LANGUAGE + 10 programs (£25) 

KNIGHTS UNBEATABLE SHARP & ATARI DEALS 
DEAL 700+ 4 £215 MZ-700 with BASIC, PASCAL, 
programs. 
DEAL 700-P £111 MZ-700 four colour plotter-printer. 
DEAL 700-C £33 MZ-700 cassette recorder. 

FORTH & MACHINE CODE languages + 45 great 

DEAL A50+ 4 £345 MZ-80A with BASIC, PASCAL, FORTH, and MACHINE CODE + 50 programs to get 
you off to a flying start. 
DEAL B3 £747 MZ-80B 76K total memory, BASIC, MACHINE CODE & ASSEMBLER. 
DEAL P5 £349 SHARP P5 printer systems with all cables, character generator, interface card for MZ-80A, B 
or K & INVOICING + STOCK TRANSFER PROGRAM. 
DEAL P6+ -389 Complete MKZ-80P6 sprocket-friction printer system for MZ-80A, B or K & INVOICING + 
STOCK TRANSFER PROGRAM. 
DEAL MZ-80FD £599 complete MZ-80A, B or K dual floppy system with Master Disk, manuals, interface 
card & cables. 

DEAL MZ-80A SYSTEM £1365 complete system with micro, dual disks, printer, expansion, all cards, 
cables, manuals & 5 languages. 
DEAL MZ-80A SYSTEM + 3 £1450 as above + 3 disk programs — STOCK CONTROL for 2000 items, MAIL 
LIST 2000, INVOICING. 
DEAL MZ-80B SYSTEM + 3 £1699 complete system of micro, printer, dual disks, BASIC, MACHINE CODE, 
ASSEMBLER + 70 programs. 
DEAL MZ-80B SYSTEM + 73 £1750 as above + 4 DISK PROGRAMS — STOCK 2000, MAIL LIST 2000, & 
DATA PROCESSING & INVOICING. 

Customers outside the UK and 5% for freight. UK customers get free Securicor delivery but remember to add 
VAT. We have sold thousands of Sharp products all over the world during the last 9 years and have never had 
to charge for a single repair. | wish we could find someone willing to supply cars on this basis! Ring, write or 
telex for our latest newsletters and prices. 

KNIGHTS TV & COMPUTERS 
108 Rosemount Place, Aberdeen 

Telephone 0224 630526 Telex 739169 
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the Commodore 64 and the BBC Micro 
— both do so in a much more convenient 
way. 

The Commodore’s approach is the 
more flexible — the Basic is held in ROM 
and overlays part of the RAM when Basic 
is selected, giving about 38K of program 
space. The BBC treats the problem differ- 
ently, with its use of ‘paged’ ROM chips, 
so that Basic, word processing or any 
other chip-based programs can all have full 
use of the available RAM. 
The other way in which the Sharp lags 

behind these rivals is in its graphics. Games 
programmers in particular will find it 
impossible to produce software with the 
same graphic excellence provided by the 
easily-programmed sprites of the 

SPECIFICATIONS 
| CPU: Sharp LH0080A (Z80A) 
Clock: 3 MHz 

| Memory: ROM 4K (ROM) 2K (character 
generator) RAM 64K (program area) — 
4K (video RAM) 

Screen size: 40 characters x 25 lines 
8 x 8 dot character matrix 

| Colours: 8 colours for characters 
8 colours for background 

Music function: Built-in (500 mW max. 
output) | 

Clock: Built-in (24 hour clock, no backup) 

Keys: 69 keys ASCII standard. Definable 
| function keys, cursor control keys 

_ Editing function: Screen editor (cursor 
control, home, clear, insert, and delete) 

(MICRO? SEPTEMBER 1983 

Commodore or the _ flexible high- 
resolution plotting of the BBC Micro 
which also offers user-defined characters. 

To some extent, the Sharp compen- 
sates with an amazingly diverse set of pre- 
defined graphics characters. The standard 
256 characters of the earlier MZ80K are 
retained, but those models earmarked for 
export from Japan get an additional, 
alternative character set, developed by 
Graham Knight, a third-party computer 
dealer from Aberdeen who is being 
charged with much of the responsibility 
for Sharp’s MZ-700 software. 

The extra 256 characters give a lot of 
scope in designing displays, but the inability 
to plot high-resolution lines between two 
calculated points is bound to frustrate the 
games programmer. 

Sound is one of the Sharp’s stronger 
points — the Basic offers control over 
only one ‘‘voice’’, but some demon- 
strations by Graham_ indicated that 
machine code can produce the sophisti- 
cated effects familiar from the best 
software for the Commodore and BBC. 

The Basic does feel old-fashioned, and 
this can be pinned down to the omission 
of features such as IF... THEN... ELSE, 
procedures, or the REPEAT . . . UNTIL 
offered by the Oric and BBC. Some useful 
features are implemented, however, with 
the provision of error handling with ON 
ERROR GOTO making life easier for 
programmers. 

Although the lack of innovation in this 
respect is slightly disappointing, it has one 

HARDWARE REVIEW 

great advantage — the MZ-700 is directly 
compatible with cassette software 
written for the MZ80K. The later 
MZ8O0A is not so tractable, but a software 
convertor to allow the use of its 
programs is due for early release. 

The inclusion of commands such as 
CIRCLE at first implies hidden graphics 
capabilities, but these relate to the 
printer/plotter rather than the VDU 
display. They make it very easy to draw 
graphs and charts, and demonstrate just 
how important the printer is to the 
MZ-700 concept. 

The command PLOT ON transfers all 
screen output except graphics characters 
to the printer, so it is just possible to use 
the machine without a television or 
monitor if you don’t mind the expend- 
iture on pens and paper. PLOT OFF 
restores visual output to the screen. 

The manual which explains all this is one 
of the best we’ve seen. The detail is 
excellent, and the inclusion of circuit 
diagrams for the printer and cassette 
recorder as well as the computer itself 
indicates real willingness to help. The 
contrast with almost all other manu- 
facturers is remarkable — only Tandy is 
comparable, and even the otherwise 
excellent Aquarius manuals provided by 
Mattel are lacking in technical information. 

Those who really want to learn the 
Sharp’s secrets will be delighted to see a 
full assembly listing of the monitor 
program, and an explanation of the 
processor’s instruction set. 
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pits here, the exciting new 
~ORIC MCP 40, Colour- 

___ Printer. Packed with 

your ORIC 
. ‘system 

Superbly styled and quality engineered to provide 
4 colour hard copy, for home and business use. 

Just look at these leading features: 

® Quality hard copy on plain paper 
® Superb graphics and text capability 
© Prints 4 colours — Red, Green, Blue and Black 

© Designed to match the futuristic style of ORIC 1 
© Plugs straight into your ORIC — printer lead supplied 

ORIC The ORIC MCP 40 — Setting new standards in 
Micro Computer Printers. ORIC The Real Computer System 

ORIC PRODUCTS INTERNATIONAL LTD Coworth Park Mansion, Coworth Park, London Road, 
Sunninghill, Ascot, Berks. SL5 7SE 

ORIC products available from:- 
WH SMITH - DIXONS : GREENS - LASKYS - MICRO‘C’ 
_- MICRO PERIPHERALS - SPECTRUM _COMPUTERS FOR ALL 
and ft lundreds of independent dealers. 
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ORIC-1 16K 
VALUE PACK 

ORIC 16K plus £30* 
worth of ORIC Software 

for ONLY 

£12 9.95 incl VAT. 

“TEACH YOURSELF BASIC 
HOME FINANCE ORIC FLIGHT 

MULTI-GAMES 

VALUE PACK 
ORIC 48K plus £40° 

worth of ORIC Software 

for ONLY 

£169.95 uss 
“TEACH YOURSELF BASIC 

HOME HNANCE  ORIC FLIGHT 
" MULTI-GAMES 

ORIC 1 16K & 48K Micros 
® Superb Styling | 

® Ergonomic keyboard with 57 moving keys 
© 28 rows x 40 characters high resolution 
© Teletext/Viewdata compatible graphics 
© 6 Octaves of real sound plus HI*FI output 
© Centronics printer interface and cassette port _ 
© Free user manual, cassette recorder lead and 

Driver game included. 

ORIC 1 Todays best value in real computer systems. 
To be launched within the next few 

weeks - the revolutionary 
ORIC 3” MICRO FLOPPY DISK DRIVES, 

with incredible access time and data 
storage capacity. 

Other peripherals to be launched this year... 

It is Oric’s policy to continue to expand our 
product range, in order to offer our customers a 
comprehensive, professional, Micro Computer 
system, at a realistic price. 

We believe that with the launch of our MCP 40 
colour printer, and our combined computer/software | 
value packs, we will continue to lead the small micro 
market in both quality and value. 

“Titles may vary subject to availability but the approximate value will not. 

© Copyright ORIC PRODUCTS INTERNATIONAL 1983 



What do you do if your machine happens 
to be one of the small percentage that 
does develop a fault of some kind? Well, as 
computer-minded people are more 
inclined to be rational, logical human 
beings, the first thing to do is probably 
panic, just like everyone else. 

But once you've exhausted your supply 
of swear words, kicked the cat, and 
checked the obvious things (see Part | — 
Which Micro? August) like have you paid 
the electricity bill, what are the next steps 
you have to take in order to restore your 
micro to its full functioning glory? 

If it is still under guarantee, the simple 
answer might seem to be just to take it 
back to the place where you bought it, or 
return it to the manufacturer in the mail, 
but this may not in fact be the best thing to 
do. Different manufacturers have different 
policies, and some faults can even be fixed 
over the telephone. This isn't some 
startling new offshoot of Micronet, but 
it’s just that what might seem to you to be 
a fault with the computer could be some- 
thing very simple, like a loose connection 
or a fault with the power transformer. 

‘‘Problems can often be put right over 
the phone,’’ a spokesman for Dragon 
Data told me, ‘‘as you do get similar faults 
recurring which can easily be diagnosed, 
and many of them aren’t problems with 
the machine anyway, so there's no need 
for someone to go to the trouble of 
returning it. 

‘If a fault develops on a Dragon, the 
first thing anyone should do is speak to 
someone in our Technical Department, or 
write explaining what the fault seems to 
be, and we'll do our best to sort it out. If it 
turns out that the machine does need to be 
examined then we'll put you in touch with 
the nearest service agent. 

“We're in the process of setting up a 
chain of these at the moment, and have 
just signed contracts with several people, 
but it does take time to find the right 
agents. We'll be advertising all about this 
fairly soon anyway. 

‘At the moment, of course, all our 
machines are still under the guarantee 
period, having only come on the market 
last August, but there will be service 
agents available when the guarantees start 
to run out. If you've bought a Dragon 
from a dealer then naturally you can take it 
back to that dealer. Some of them, like 
Boots, are very helpful and will replace the 
machine out of stock if they can.”’ 

| asked Anton Boyes, who is responsible 
for the home computer side of Boots, if 
this was indeed the case. 

‘“Yes,’’ he told me, ‘‘that’s our policy. 
We haven't been selling machines for a 
year yet, so everything we have sold is still 
within the guarantee period and so should 
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be brought back to us. Although we 
operate an exchange system, of course 
we'll check first that the machine actually 
is faulty, and it’s not something as simple as 
a bad connection somewhere. 

‘‘Dragon Data supplies a diagnostic cart- 
ridge to all its dealers, and you can run this 
through the machine to check various 
functions. We also have set checking 
routines that we carry out with the other 
computers we sell, too. 

‘*Once machines start to go outside the 
guarantee period then we're hoping to be 
able to offer a repair facility, though that’s 
something that’s still under discussion yet, 
and at the moment any faulty machines 
that are returned to us have to be sent 
back to the manufacturers — but we will 
replace them if we have another machine 
in stock.”’ 

No repair facilities 
The biggest High Street micro dealer, 

WH Smith, has no plans to offer any repair 
facilities. ‘‘We're retailers, not 
repairers,’’ a spokeswoman told me. 

‘‘If someone has bought something from 
us then they should bring it back at once 
and naturally we'll do our best to sort it 
out; but we deal with the manufacturers 
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on this and it’s often up to them as to 
whether a replacement is made, or the 
customer has to wait for the repair to be 
carried out. Subject to availability, we may 
be able to offer an instant replacement, 
but we couldn't absolutely guarantee it in 
every branch every time. It just depends 
on the circumstances.’ 

If you happen to have bought a machine 
by mail order and there’s no friendly or 
even grumpy High Street dealer to return 
it to, what then? As the chances are that 
it’s a Sinclair machine, | asked a company 
spokesman about its policy on repairs. 

‘“There are two main loops, if you like: 
one for mail order and one for purchase 
through a retailer. For the second you 
should simply take it back to that dealer, as 
they all have their different ways of doing 
things. For our machines, then, the big 
dealers such as Smith and Boots would 
probably offer you a simple exchange over 
the counter and you'd walk out with anew 
machine. 

“For those bought by mail order, we 
prefer it if the customer writes or rings 
first to try to explain what is wrong. There 
are one or two common faults that occur, 
such as colour drift for example, which 
may not be the computer but the TV it’s 
being used with, and we can offer advice 

no 
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on that without seeing the machine. 
‘If we do need to examine it then we'll 

provide labels and so on for returning it to 
our central warehouse where there's a 
continual repair process going on. We 
don't have any official service agencies 
anywhere, and have no plans to set any up, 
So the machines do have to come back to 
us for attention.”’ 
Acorn machines are not as widely avail- 

able through dealer networks as others, 
and this is partly due to the fact that any 
dealer selling Acorn machines must also be 
able to provide some service back-up. 

| was informed by yet another spokes- 
man: ‘‘An Acorn dealer has to have some 
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games machines, has to deal with a variety 
of both software and hardware problems 
— including the machines that get blown 
up by people who think it would be a good 
idea to connect them direct to the mains. 

‘“Any software problems are easily 
dealt with,’ George West explained, 
the software only has to be returned to us 
with proof of purchase and we'll test it and 
replace it. For hardware we have the 
Customer Relations Department here, 
and if there are any problems then people 
should get on the phone to us and explain 
what's wrong. 
“We have a separate phone number 

2 with five lines, and that’s Slough 24561, so 
| on-site servicing facilities, and we do | if any Atari machine goes wrong then 
; provide our own training courses for this. | that’s the number to ring. 
g Not everyone can fix every fault, of ‘It often turns out that it isn’t the 
g course, and one dealer might have to pass | machine that’s at fault, of course, but if 
4 the machine on to another for attention, | the people here do deem that it’s broken 
r but they’re all quite capable of dealing with | down then they'll refer you to one of the 
Y most of the faults that are likely to occur. | 57 independent service centres that we 

It is a fairly wide dealer network, and in | have throughout the country, although we 
2 fact when someone buys an Acorn | do also have our own service centre here 
5 machine they're provided with a list of our | in Slough. 
_ dealers for reference.’’ ‘“But when anyone buys an Atari they 
: George West is the manager of the | also get a booklet listing the service 
h Customer Relations and Product Support | centres, anyway. All people need to do is 
5 Department of Atari International, which, | to take their machine along to one of 
p because of its dual interest in micros and | these, again with proof of purchase, and 
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they'll examine it for them. If it’s out of 
the guarantee period then they should ask 
for a quote for the cost of repair. 
Although these centres are independent, 
they are all Atari trained and supplied, so 
we wouldn't really recommend going to 
anyone else.”’ 

Although you may well find a good 
independent repair serivce, there aren't 
too many around. 

Back to the dealer 

“Take your machine back to the 
dealer,’ a Commodore spokesman said, 
‘even if it’s out of the guarantee period. 
There’s nothing much else you can do, 
unless you happen to live in an area like 
London, where there are one or two 
specialised repair services. But we have so 
many end-users that things have to be 
done through the dealers, really.’’ 

Because the micro boom is so new, with 
the vast majority of machines in British 
homes not even being out of the guarantee 
period yet, one possible method of dealing 
with repairs has still to be fully developed, 
and that is the maintenance contract. 
Anyone who has ever worked in an 

office will know that there are many firms 
offering maintenance contracts for type- 
writers and other equipment, where for 
an annual payment they will guarantee to 
send someone round should any of the 
equipment happen to break down. But this 
form of insurance against the cost of 
repairs hasn't yet touched the world of 
the home micro. 

Maintenance contracts are available on 
larger business machines, and one 
company doing this is Mills Associates 
(0600 4611), which told me that it deals 
with Commodore, IBM and Zenith 
machines among others. 

“You only really need a maintenance 
contract where the repair has to be done 
in a short space of time, and that generally 
means the business user. We will do ad hoc 
repairs on the smaller machines, with 
something on a Commodore 64, for 
instance, costing about £36 to £60 for a 
single repair, depending on what it is. But 
as yet there just isn’t the demand for 
maintenance contracts on these smaller 
machines. Maybe there will be in a few 
years’ time, we don’t know.”’ 
Though space only permits a look at the 

policies of the ‘big five’ micro suppliers, if 
you happen to have another machine then 
it might be helpful to check in advance 
what to do should yours be one of the 
unlucky ones which develops a fault. Of if 
you don’t yet have a micro, then these 
various Comments are worth bearing in 
mind while you're deciding which machine 
to buy, and where to buy it. @ 
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Cassette decks have come a long way 
from the days of the giant reel-to-reel 
recorders which we would get as 
Christmas presents if we were lucky. 
Now you can buy tiny Walkman (or 

Plodman, if you’re like me) recorders that 
are portable, have a fairly reasonable 
sound quality, and which don’t put too 
much of a strain on your flexible friends. 

Faced with as many types of tape 
recorders as there are microcomputers, 
which one do you use for your own 
computer? 

Do | Really Need One | 
Before plunging into your friendly hi-fi 

store and purchashing the latest 
technological marvel you have got to 
decide whether you want, or need, a 
cassette deck at all. ) 

The answer for most newcomers to the 
microcomputer scene will be a definite 
yes. Disk drives are expensive, micro- 
drives seemingly belong to another age, 
and the only other readily accessible means 
of storing your programs and other 
information is the cassette recorder. 

_ So, having decided that you will buy one, 
how do you go about making the choice? 

If you've got a Vic 20 or a Commodore 
64, that choice is fairly limited, as 
Commodore has so designed the cassette 
adaptor on. these computers that an 
ordinary cassette deck will simply not plug 
in. Instead they offer their own C2N as 
they like to call it, which is compatible, and 
varies in cost from £25 up to £40 and 
beyond. 

There are good reasons for using this 
specially adapted cassette deck. It works, 
is the principal one. It’s been designed for 
Commodore computers, and those are 
the ones that it will work perfectly well 
on. They are fairly reliable, and they also 
have a built-in tape counter: invaluable if 

52 

you want to find any particular program 
quickly. Ly 

From round about the beginning of June 
you're not going to have any say in the 
matter at all. Commodore is annoucing a 
complete package of Vic, cassette deck, 
and various software items, for around 
£139. That is all very well if you haven’t 
got a cassette deck in the house, but most 
people will have, and the idea of parting 
with more money than necessary just 
because Commodore says that you must 
use its cassette decks is galling to most 
people. | | 

However, Which Micro? can now 
proudly reveal that you can use any 
cassette deck in the world with your 
Commodore computer! Here’s how. 

Using Non-Commodore 
Cassette Decks on 
Commodore Machines 

The only reason why the Commodore 
cassette decks are unique is that the 
computer supplies the power to them. 
Given a cassette deck with its own supply, 
all we have to alter is the edge connector 
that links us up to the computer. Looking 
at the connector, the terminals on it are 
numbers A,B,C,D,E and F on the bottom, 
and |,2,3,4,5 and 6 on the top. The pin- 
outs are in pairs, thus: 
A-|: ground (connect this to computer 
ground) | 
A-2: + 5 volts (this one’s not used) 
C-3: cassette motor (use a remote 
source i.e. a plug!) 
D-4: cassette read (earphone) 
E-5: cassette write (microphone!) 
F-6: cassette switch (this one’s not used 
either) | 

The only problem might be getting a 
suitably sized edge connector: 
Commodore uses an odd size for its 
machine. Since Commodore presumably 

Commodore's 
C2N model 
with built- 

in tape 
counter 

WITH SUCH A WIDE CHOICE OF TAPE RECORDERS FOR HOME MICRO USERS WE 
won't be too happy about supplying you 
with one themselves, the easiest solution is 
to get a larger one of the same spacing and 
Cut it to fit. 

Simple really! 

The Problems For Non- 
Commodore Owners 

Everything we mention here will also 
apply to Commodore people who want to 
use their own cassette deck. Just what do 
you look for? 

Every recorder that you will use for 
your computer should have on it a tape 
counter. This will enable you to quickly 
search forward or backward for the 
program that you require, provided 
you ve made note of the number on the 
counter when the program was saved! 
This will save you a lot of time, as trying to 
guess the position on the tape by simply 
looking at it is a very hit or miss affair, and 
more often than not it just won’t work! 

Apart from a counter, the next item 
should be tone control, as well as the 
normal volume one. As the ability of any 
cassette recorder to work properly with a 
microcomputer depends on the quality of 
the signal that it’s sending out, you'll need 
to be able to adjust that signal as finely as 
possible. Mere volume adjustment alone 
would probably not be sufficient. The 
Sinclair range as a whole seems to be 
particularly susceptible to this. 

After that, providing that you’ve got 
the rudiments of play, record, fast 
forward and fast rewind, there isn’t too 
much else to look for in the actual deck. 
If you haven’t got a tape counter, a 
remote microphone socket would be a 
good idea, as this allows you to actually 
listen to the programs on the tape as 
you're doing a fast forward/rewind, which 
would roughly allow you to gauge when 
one program ends and another one begins. 
You'll soon get to know what the 
beginning of a program (the header) 
sounds like. The rest of it bears uncanny 
resemblance to Lou Reed’s Metal Machine 
Music album! Save yourself £6 on record 
buying and invest in a recorder with a 
remote microphone. Tandy’s recorder, at 
£29.95, has this feature, but as it also has a 
tape counter there’s not much point in 
using it. 

Microcomputers in Particular 
As Spectrums, ZX81s and 80s seem to 

be among the most popular micros 
around, we might as well start there. 

| know of many people who are success- 
fully using the aforementioned Tandy 
recorder, although the Smiths Computer 
Compatible recorder (fancy name for a 
fairly ordinary cassette deck), and the 
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Ferguson 3127 
portable cassette 
recorder with computer 
compatibility 

Triumph C15 (no, it’s not a cassette), all 
seem to function properly. 
The Triumph has the added advantage of 

being able to adjust the position of the 
tape head, in case volume and tone adjust- 
ment fails you. Badly aligned heads was a 
common failing on early (and not so early) 
Commodore machines, and would also 

affect any other cassette deck. It would 
mean, amongst other things, that you’d 
probably never be able to load a 
commercially available program. So head 
adjustment is a good idea. Provided that 
you don't have the ear and the mike leads 
plugged in at the same time (this causes 
feedback, and produces extra noise on the 
tape: not very sensible), the only other 
problem for Sinclair people is experiment- 
ing with the volume and tone controls. 
Tone is normally set to maximum, so as 

to get the sharp edge of the signal being 
sent out from the micro. Volume, well 
you'll just have to experiment. No two 
micros seem to be alike on this, so it will 
probably take you a little time to get it 
right. If you have a microphone, one BBC 
user | spoke to recommended starting off 
with the volume at the sort of tolerable 
level you'd use to listen to a record. Any 
adjustment required from there will 
probably be fairly minimal. 
On the BBC, it’s easy to adjust the 

volume by using the BBC Welcome Tape, 
and trying a few times until the TAPE SET 
OKAY message appears on the screen. 

The BBC has been the subject of many 
unfair remarks and rumours about the 
reliability of using tapes, but in reality it 
seems to be very tolerant (unlike the 
Tandy micro which seems to require 
volume adjustment to within one tenth of 
a percentage to different volume levels. 
One user | know has been using the 
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HAVE PUT TOGETHER A GUIDE TO THE BEST BUYS, AND 

‘“cheapest and natiest Sharp recorder | 
know!”’ for a long time, without any 
problems whatsoever. 
The only problem with the BBC machine 

is an inherent bug in the original operating 
system, which you really did sent out for 
far too long, didn’t you chaps? Every now 
and again (Acorn claims about 6 per cent 
of the time) when you’re recording, the 
serial ULA is not initialised, and 
consequently the first block of program is 
not recorded. This means that you can’t 
subsequently re-load your program. 
Always make two copies of your program 
to get around this, working on the old 
adage about lightning never striking twice. 

Dragon users are in a fairly variable 
position. One user | know just uses the 
Ferguson radio recorder, and after a little 
playing around with column and tone has 
had no trouble at all. Well, there was 

Panasonic Slim- 
line cassette 
recorder — 
recommended 
by Oric 

HOW TO USE THEM. 
once, but this sort of thing happens to us 
all. For one commercially bought 
program, the tone had to be turned down 
from its usual maximum position before 
the tape would load, and then back again 
for everything else. 

Other users however, report many 
problems. Sony, Aiwa and Hitachi do not 
appear to be liked by Dragons, nor (as with 
most other micros), do fairly inexpensive 
recorders. The time taken to reach full 
motor running speed is usually too Jong on 
the cheaper makes, so you’ll save yourself 
an awful lot of aggravation by spending 
that extra £15 on a decent machine. A 
much recommended model appears to be 
the Binatone Radiocorder, and no one can 
really complain about spending 20 quid to 
have a properly working micro. 

Anything else, well, the Panasonic Slim- 
line cassette recorder seems pretty 
reliable. Indeed, Oric specifically 
recommends that you use that one. 

Conclusion 

We've recommended some specific 
recorders for specific machines, that 
various users have been happily working 
with on their own particular micro, but 
the basics remain the same. Tape 
counters, microphones, and experimenta- 
tion with volume and tone controls apply 
to all home computers. It IS worth spend- 
ing a couple of extra quid to get a decent 
make. It will save a lot of hair tearing! 
And finally, don’t spoil the ship for a 

ha’porth of tar. Use decent cassettes, 
preferably Cl0s or 12s (longer tapes 
suffer from tape stretching, and 
consequently problems on reading back 
programs later), and go for a good name 
like TDK. That little bit of extra expense is 
well worth it for a trouble free life with 
your computer. m 
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How can you pass up a good program? 
Well, we couldn’t, so we are now able to offer you good quality programs for the following 

computers: Dragon 32, Spectrum 48K, TI99-4A, and ZX81. 

DRAGON 32: 
Scanner 13: Set in the city of the future, 
this game combines the best of arcade and 
adventure games. £8.45. 

Alien Oddessy: First two parts of an 
exciting new adventure game. Escape 
from the castle, and begin the flight from 
your captors. | £9.99; 
TI99-4A: 

K-64: A game requiring patience and fore- 
thought, can you cover every square of a 
chessboard using the Knight & his legal 
moves?. £6.50. 

Alone at Sea: Your ship is sinking and 
you must escape, but you must find and 

- carry provisions, and otheritems. £6.50. 

SPECTRUM 48K: 
Mystery Manor: Based on the game of 
Cluedo, this will really keep you on your 
toes to dodge the murderer. £6.50. 
Master Code: Beat the computer in this 
challenging game of colour guessing. 

£6.50. 
ZX81: 
Treasure Island: Cannibals and nasty 
birds are among the hazards in this neat 
program. £5.95. 

Spelling Tutor: For all those who have 
trouble spelling, this program will be very 
useful. You can program it for any level of 
difficulty, and it includes a game as well. 

£5.95. 

NO NONSENSE GUARANTEE 
For further details of these programs, or to order, please fill in the coupon below, or ring 

us On 085-982-313 or 239. Phone lines are open until 9 p.m. Dealer enquiries welcome. 

All programs are in stock now, and are despatched within 48 hours of receipt. 

All prices include VAT and P&P. 

Send to: Bamby Software, Leverburgh, Isle of Harris, PA83 3TX. Tel 085 982 313 

Name: 

Address: 

Signed: 

I send cheque/P.O. for the sum of £ 

Please debit my Access Account 

Please send me 

Total £ 
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TEXAS TUTORIAL 
Texas Instruments manages to combine fun and learning together 

in its educational programs. We look at its latest cartridge based software 

Ina funny sort of way, it has been 

sad to see that dowager duchess 
of the home computer scene, the 
Texas Instruments 99/4A, 
become involved in all the nasty 
skirmishing of the current price 
war Out there on the High Street. 
Arguably the first computer to 
carry the moniker of ‘home’ 
machine, and still (arguably) one 
of the best engineered of that 
genre, it has had to get into battle 
with many a young ‘upstart’ 
machine, such as the Sinclair, 
Commodore and Dragon, to 
name but a few. 

The battle, unfortunately, has 
been about price, and it is one 
that the dowager had implicitly 
lost. This had happened precisely 
because it was the first system, 
and the best engineered. It was 
born in an era when micros were 
still new, and minicomputers 
reigned. Texas was already 
known as a mini-maker, and so 
the 99/4A followed the same 
high-quality engineering path. 

It was thus always an expensive 
machine, and this was its major 
drawback, for in trying to 
compete on price with the other 
machines, Texas had to cut its 
profit margins first to the bone, 
and then on down into the 
marrow. The company currently 
carries a noticeable loss on its 
home computer operation, and 
that is the big news about the 
system. | 

This is a shame in a way, for 
there are some features about the 
machine that make it one well 
worth investigating, especially if 
you are interested in using the 
machine for more than just fight- 
ing off the massed hordes of 
Alpha Centaurii (or is it 
Neasdon?). 

The 99/4A has developed an 
enviable reputation for its educa- 
tional software, and it is an area 
which Texas seems intent on 
exploiting. It may well seem a 
trifle altruistic of the company, 
and it does smack just a little of 
the paternalistic nature so often 
attributed to those from the 
southern states of the USA, but 

education is a BIG NUMBER 
with them, and they do it well. 

The machine itself is, of 
course, ideally suited to the 
rigours of educational use. In this 
context, the users are pre- 
dominantly young, and pre- 
dominantly ham-fisted. To 
combat this, the 99/4A is the 
home computer industry’s 
answer to the Sherman tank — it 

| is tough, but also tolerant. 
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It was also one of the pioneers 
in the use of cartridge software. 
Now this is, arguably, not the 
most economic way of producing 
and selling programs. From the 
end user’s point of view they are 
expensive (that word again) and 
this can often prove to be a 
greater disadvantage to the user 
than the. format’s inherent 
advantages — particularly its 
ease Of use, robustness and 

safety. These are in. practice, 
however, important features 
when letting small persons loose 
on high technology. 

The software itself is also 
good, and the latest batch to 
come from the company takes 
the role of fun and game playing 
in education a bit further. 
Indeed, some of the new 
programs now combine some of 
the features of the classic 
computer arcade games with a 
reasonable degree of manual 
dexterity, and a goodly pro- 
portion of mental agility. 

The company has introduced a 
total of eight new programs in the 
education area, and Which 

Micro? has obtained some of 
them for perusal. It is interesting 
to compare them to earlier 
educational packages and, just to 
be fair, to the games programs 
that they mimic. 

In the first case, they are a 
considerable enhancement, 
especially those to do with mental 
arithmetic. 
setting a problem and waiting for 
an answer, some of the new 
programs require the answers ina 
tight timescale. As games 
programs they are not so exciting 
as your average ‘let’s-nuke-a- 
galaxy’ event, but there is con- 
siderable satisfaction in having 
beaten off the ‘aliens’ by being 
reasonable at mental arithmetic. 

Take, for example, one of the 
new programs, Alien Addition. 
Here, the player is in command 
of a missile station being attacked 
by alien ships. Each ship has a 
sum written on its side, and the 
player has to move the station to 
under a selected ship, work out 
and enter the result of the sum, 
and then press the space bar to 
shoot. Entering the right answer 

Instead of simply 

frees the station to fire a salvo at 
the attacking alien ship. 
When the damn things keep 

coming at you, moving down the 
screen five at a time, it requires a 
mixture of both manual dexterity 
and mental gymnastics to win. It 
is also good training for thinking 
rapidly under pressure. Not only 
do you have to move the station 
to underneath one of the ships 
(achieved by using the left and 
right arrow keys), you also have 
to work out the sum and enter it 
before firing. Getting the 
sequence right is an effort of will 
in itself (certainly to begin with), 
doing sums at the same time gets 
surprisingly difficult. 

Alien Addition is certainly for 
the older child, and indeed can 
give many grown-ups quite a 
surprise. I know for a fact that I 
am not the first adult to find him- 
self initially humiliated by the 
game. The first time I saw this 
one, there were Texas executives 

not doing so well either. 
As such, therefore, it is some- 

thing of a race apart from the 
company’s earlier offering, 
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THE QADS 32K RAM PACK FOR THE T199/4A 

The QADS 32K RAM expansion unit provides access to 
8K of memory for machine code and and additional 24K 

of memory for Basic or other languages. This gives an 
incredible RAM + ROM capacity of about 110K with a 
module fitted in the front module port. The 32K RAM will 
fit any TI99/4a console via an obligatory QADS 2-port 
expansion/power supply unit which fits into the large 
side port on the right hand edge of the machine. It is 
very neat and the adaptor still retains access to the side 

port for the Tl speech synthesizer or other Tl add ons. 

Further, the 2-Port adaptor with 32K RAM fitted provides 
an extra slot for other QADS add ons. 
Currently under development are RS232 and parallel 
printer interfaces, a disc controller and at the advanced 
planning stage we have a REAL WORLD INTERFACE 
which will link the computer to model traffic lights 
motor controls and other laboratory or real 

world applications. The 2-Port adaptors 

can be linked together to provide 
2, 4, or 6 slots plus the extended 
end port. The QADS 32K 
RAM Pack is fully addressable 
through Tl Extended Basic 
and enables the CALL INIT, 

CALL LOAD, CALL PEAK 
etc. routines detailed in the 
Extended Basic Manual. It will 

load and run Assembly language pro- 
grammes, and an increasing range of 
“FAST GRAPHICS” programmes are 
available to machines fitted with the RAM. 

The Tl LOGO and MINI MEMORY modules can be run 
with the RAM Pack providing superb education and 
development potential. 

THE QADS 32K RAM PACK COSTS £199 + VAT 
INCLUDING ONE 2-PORT ADAPTOR AND POWER 
SUPPLY POSTAGE AND PACKING Total £228.85p 

GALAX 

MAIL ORDER FOR THE T199/4A 

YOU CAN ORDER ANY TI 
SOFTWARE OR 

HARDWARE DIRECT 
FROM QA DATA 

SYSTEMS. 

SCHOOLS GET A 15% 
DISCOUNT OFF LIST 

PRICE IF THE ORDER IS 
ACCOMPANIED BY 
SCHOOL/COLLEGE/ 

UNIVERSITY/ITEC/YTS 
— TRAINING AGENT'S 
HEADED NOTEPAPER* 

ASK FOR OUR COMPLETE 
CATALOGUE AND PRICE LIST — 

ITS FREE! 

SEND YOUR ORDER TO: 

TI SALES, 0.4. DATA SYSTEMS 
LTD., 9 ST. GEORGES STREET, 

CHORLEY, LANCS. OR PHONE TI 
SALES AT CHORLEY 66955. 

*This offer (which does not cover the 

32K RAM pack) is open until October 
Ist 1983. 

Number One 
60 High Street Maidstone Kent meuisy Poy Texas 

Tel: (0622) 679265/682575 

Full range Texas Hardware and Software Stocked 
TI99/4A £149.95 Speech Editor £18.50 
Extended Basic £69.95 Editor/Assembler £69.95 
Chess £39.90 Dragon Mix £24.95 
Adventure/Pirate £26.50 Alien Addition £24.95 
The Count £18.50 Mini Memory £69.95 
Speech Synthesiser £42.95 Music Maker £26.50 
Chisholm Trail £26.50 Invaders £18.50 
Terminal Emulator £49.95 Parsec £26.50 

99er Monthly Magazine — 
individual copies or by subscription 

35 programmes for the Texas £5.95 
99er range of cassette software 
Using and Programming the TI99/4A £7.95 
Kids and the TI99/4A £14.36 
Best of 99er Book — due soon! 

Ali orders over £25 receive a £1 gift voucher! 

Tl User. A NEW publication with programmes, re- 
views, competitions, news, advisory service. £6 per annum. 

All Galaxy prices include VAT and postage. Send SAE for full 
lists. 

Send Cheque with order or use Access or Barclaycard. 

LANTERN 
Cassette Software 

HOP IT DADDIES HOT ROD 
(Ext Basic) (Basic) 

£9.95 £5.95 
* Excellent graphics - * Guide Dad’s car 
* All 28 sprites used * Plenty of obstacles 
* Avoid cars and lorries * Suitable for all ages 
* 4 lane motorway * Refuel as you go 

PLUS MANY MORE PROGRAMMES 

Battlestar Attack £10.00 Blasteroids £9.95 
Operation Moon £10.00 Character Generator £8.00 
Scrolmaster £10.00 Ascot Stakes £8.00 
Pearl Diver £8.00 Code Breaker £5.95 
Bombs Away £8.00 Wells/Moricia £5.95 
Troll King £6.50 Runner Treiton £5.95 

DEALER ENQUIRIES WELCOME 
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Number Magic. Aimed at the 
younger user, this provides what 
are essentially the same tests in 
mental arithmetic, but in a form 
where manual dexterity and 
speed of thought are not 
important. 

Here, each sum is displayed in- 
dividually, and the player gets 
time to work out the answer and 
key it in. None of the sums are 
too difficult and the program 
keeps a score to let the players 
know how well they have done. 

On a general point, all the 
educational programs make 
extensive use of the 99/4A’s 
colour graphics and sound 
generation capabilities, giving 
lavish ‘praise’ in the form of 
fanfares and suchlike when the 
right answers are entered. None 
of them are too nasty when 
mistakes are made. 

This theme of combining 
arithmetic problems and the 
games approach is continued in 
some of the other games Texas 

has introduced. Dragon Mix, for 
example, utilises the same basic 
approach as Alien Addition, in 
that sums have to be completed in 
order to win the game. 

In this one, the Dragon is 
defending a city against an enemy 
equipped with tanks, or ships, or 
something. Anyway, on the side 
of the three somethings on the 
screen are the sums, and on the 

stomach of the Dragon is just one 
answer. So, what the player has 
to do is look at all three sums and 
work out which matches the 
answer on the tum. 

Now, the Dragon has a long 
tongue which it points at each of 
the enemy in turn. The object 
therefore becomes one of waiting 

6) RECRIMINATION. 
I CREATED You 

oS 
I GAVE You LIFE 

AND YOU BETRAYED ME... 

BEATEN AT CHESS 
BY A 12 YEAR OLD. 

until the tongue points to the 
right question and pressing the 
space bar. This will zap the 
enemy, which has been advancing 
on the city with a view to 
bombing it. (This is another 
example of how sums are 
important to the defence of life 
and liberty.) 

Not all of the programs fit into 
this sums-‘n’-games category. 
There are two that attempt to 
address the more general 
problems of numerology and try 
to cover the far more treacherous 
ground of providing a form for 
the concepts of numbers and 
mathematics. Not surprisingly, 
‘they are called Numeration J and 
Numeration 2. 

The objectives here include 
such elements as testing the 
player on the concepts of ‘less 
than’ and ‘greater than’, ‘place 
value’, and number rounding to 
an integer value. The two 
programs are aimed at different 
age groups, with No. 1 being 
intended for the five to seven year 
olds, and No. 2 for seven to nine 
year olds. This extends on the 
program developed in No. 1. 

These did not seem to have 
quite the level of built-in interest 
and excitment that the other 
programs produced, partly 
because there was less of an 
element of competition and 
immediacy. Don’t let this put you 
off, however, for numeracy is 
one of those things that all 
children should acquire one way 
or another, and the Numeration 
programs provide a more 
studious and leisurely envi- 
ronment in which it can be 
acquired. 

The other programs forming 

—_— 

WELL 115 

; 

the latest batch of releases from 
Texas include Alligator Mix, in 
which hungry alligators eat 
apples that have correct answers 
written on them. The problems 
are written on the alligators’ 
stomachs and the player has to 
get the alligator to eat the right 
answer to win. Then there is 
Minus Mission, in which a robot 
has to shoot blobs of slime. The 
player assists this process by 
working out the problems written 
on the blobs. 

Having dealt with addition and 
subtraction, there are two more 

Another program I did enjoy, 
and one that can be fitted into the 
education framework, is Music 
Maker. This allows the user to 
write music (or should I say 
‘music’) for three voices. The 
effect can be, well, interesting. 
Two modes of writing are 

provided; traditional, and sound 
graph. The former is as the name 
implies. Each voice is written 
onto a one bar stave on the screen 
using notes ranging from a minim 
to a semi-quaver. There are also 
rests and accidentals provided, 
and the user can choose the key 

programs that cover the|signature and time signature. 
problems of multiplication and | Each or all of the voices can be 

division. Meteor Multiplication) played and edited, and the 

has the inhabitants of a star; volume can also be set. This is a 

Sonn 17S ONLY A 
) MACHINE 175 NO Good 

J SHOUTING AT 1T. 

SS 

Not FAIR 

station defending themselves | 
against meteors containing 
multiplication problems, by 
firing a cannon that has the 
correct answers. Demolition 

good way of learning the 
relationship between the written 
note and the sound, and quite 
complex pieces can be consiructed 
by adding subsequent bars. 

Division has four tanks}, 
advancing, each with a division 

their advance by finding the right 
answers to get the opportunity to 
shoot them. 

A minor doubt that I do have a 
about the programs, and one that 
does not detract from their 
immediate efficacy in putting 
over arithmetical education in 
an entertaining way, is the 
question of actually using the 
‘let’s-nuke-this-city-for-starters’ 
ethos of games programming. By 
making the educational elements 
an integral — and fundamental 
part: of the: ‘games’, the 
programs follow a _ sensible 
approach of making education 
appear as something else. 

I just wonder, however, about 
using this type of game with its 
predominantly violent approach 
as a means of education. It is un- 
fortunate that violence seems 
today to be ‘fun’. 

Despite this personal quibble, 
the programs I tried seemed both. 
inventive and, dammit, exciting. 
My ego suffered a few times, but 
then I never was much good at 
sums. 

The sound graph mode is much 
less ‘authoritarian’ in approach, 
and much more fun for the non- 
musician. Essentially, this lets the 
user ‘draw’ a sound shape on the 
screen using three voices — each 
voice having a separate line 
shown on the graph. Speed, 
pitch, tone and volume can be 
selected and the effects can be 
both entertaining, and sometimes 
surprising. This, to me, is an 
excellent way of learning the 
relationship between written 
notation, the concept of pitch, 
and the sound that you hear. 

As a final thought on the 
subject of the TI99/4A and its 
software, do bear in mind that 
there are some dowager duchesses 
around that can still show the 
flighty young things a thing or 
two. 

by W BARTON ¢# B. LEHANE. 

| if, \ IF THEY CAN 
HAVE A GIFTED 
CHILD WHY 
CANT I HAVE 

iA GIFTED 
} COMPUTER. 

Hh 
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Joyce Tettmar’s Spellmind is a rather nice Basic interpreta- 
tion of the “‘Word Mastermind’’ genre of board games. 

As it is printed here, it runs on the 16K Spectrum, but 
with the helpful documentation Joyce has provided, 
conversion to other home micros should -present few 
problems for the average enthusiast. The key is in those 
detailed descriptions of how the program works — listing 
these also helps in the process of eliminating those annoying 
bugs which usually creep in when typing in a program 
listing. fe | 

One modification which will spring to the mind of all 48K 
Spectrum owners is the use of extra memory to increase the 
size of the word store. To make this possible, try the follow- 
ing changes: 
(new line): 6010 LET W=INT(RND * the number of words 

in data) + 1 | 
(new line): 8060 DIM WS$(the number of words in data,4) 

8100 to 8350 — add/change words 
8400 to 8440 — renumber if new DATA overlaps 
these lines 

For those of you who want to expand or alter this 
program here is a rundown of how it operates. 
Upon running, four subroutines are called, each of which 

performs a well-defined function. The first, at line 9000, 
simply sets up the user-defined graphics for the game by 
POKEing the bit-patterns into the relevant area of memory. 

Joyce has chosen to represent the user-defined graphics by 
their character codes rather than by the more usual ‘USR 
‘‘A’’” method. It could be argued that as the latter way 
would mean only one FOR..NEXT loop, it is the more 
efficient, but this isn’t really at issue. 

The next subroutine, at line 8000, prints the instructions 
for the game and reads all the data from lines 8100 to 8350 
into the character array W$. 

As Joyce says, with a 48K Spectrum, this list of words 
could be expanded, which would also mean that you would 
have to increase the size of the FOR..NEXT loop on line 
8070 and the DIM W$ statement on line 8060 from 250 to 
however many words you decide to use. 

The subroutine starting at line 7000 clears the screen and 
then draws the board by using the Spectrum’s ‘AT’ 
function, and parameters for AT being the control variables 
of two more FOR..NEXT loops on lines 7020 and 7030. 

Finally, the subroutine at line 6000 selects a random 
number between 1 and 250 and uses this to choose an 
element of the word array W$. This word is put into L$ and 
is the word that the player has to try to work out. 

Note that throughout the program the readability of the 
code is high as Joyce has decided not to use multi-statement 
lines. | 

If, after assimilating the modus operandi of the program, 
you should decide to make it a little faster and a little more 
memory efficient, this can be done by combining a few of 
the separate lines into a rather more unreadable format — 
be careful of IF..THEN lines though, as if you combine 
these carelessly, you may find that the program no longer 
works! 
Upon returning from these four subroutines, the loop 

counters for the number of goes (variable G) and the 
number of the letters in the word (variable R) are both 
initialised to 1. | 

Then, by using the rather more user-friendly ‘INKEY$’ 
instead of ‘INPUT’ (which after ali requires the player to 
press ‘Enter’ each time), the player’s letter is obtained from 
the keyboard. 

There is, however, two small problems here. First, as the 
player is given no opportunity within the ‘INKEY$’ state- 
ment to delete his input, mistakes cannot be rectified. 

3 
t 

: 

( 
; t 
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o 3 

oe 
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’ 
\ 

Secondly, there seems to be a slight misunderstanding of the 
operation of ‘INKEY$’. By the use of the lines 

190 IF INKEY$ = ‘‘*’? THEN GOTO 190 
200 LET B$(R) = INKEY$ 

it is only because of the human’s slowness that the structure 
works. 

‘INKEY$’ returns the character for the key being pressed 
as the function is called, so that in fact that value that 
INKEY$ returns to break out of line 190 is only the same as 
the value put into B$ because the player would have to have 
pretty fast reactions to change key in between lines 190 and 
200. A more correct way of doing it would be as follows: 

190 LET X$ = INKEY$ : IF X$ = ‘’’? THEN 
GOTO 190 

200 LET BS(R) = X$ 
A minor quibble, but there are a couple of examples of it 

in the program and we wouldn’t want to be accused of lying. 
Lines 210 and 220 check to see that a valid character has 

been entered, and to change it to upper case if necessary by 
subtracting 32 from the code. A loop is then entered in 
which you are given ten attempts at getting the word, with 
corresponding calls to the subroutine at line 5000 to place 
the pegs on the board as required. 

The comparison of guessed letter against actual letter is 
done a little inefficiently by converting the four letters of 
each word into their character code equivalents and storing 
these in two auxiliary arrays B and L. 

You could easily alter this to make string comparisons. 
All in all, a nicely structured program demonstrating a 

few interesting techniques, but with room for improvement 
by enthusiasts and perfectionists alike. 
eee 

{ine 2B@ GOSUB 9060 - define 
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" MTX500 £275 MTX5I12 £315 
Available in September-please phone for sales information 
Memotech products are designed and made in Oxford and Witney 



The All-Purpose System 
The MTX Series 
The MIX Series is a new departure in micro-computer technology. 
Whether your needs as a user are for personal programming, games 
playing, scientific or process control, educational or business use the 
MIX Series is already capable or very easily adaptable to almost every 
application. Glance through the standard features below — you'll see 
what we mean. 

Software 
The MTX's 16k ROM contains several languages and routines which 
enable the novice or the experienced programmer to make full use of 
the machine. Standard languages are MTX BASIC, LOGO type 
commands, and NODDY. ROM routines include an ASSEMBLER/ 
DISASSEMBLER with screen display of the Z80 CPU registers, memory 
and program, which can be manipulated from the keyboard. Machine 
code programs can be stepped through one instruction at a time, and 
easily called from within BASIC programs. A further feature is the 
Virtual Screen facility which enables the programmer to define sections 
of the screen to work independently whilst maintaining all full screen 
facilities. Pascal is available as an add-on ROM pack. 

Hardware 

The MTX500 has 32k of user RAM as standard (64k on the 512), 
expandable to 512k plus 16k of dedicated video RAM. Sixteen colours 
40 column text, 256 x 192 

high resolution graphics 

with all sixteen colours 
— | - | available, and easily 
aan - a) ne moveable user defined 

graphics (Sprites) combine 

to make effective screen 

displays quick and simple 7 

_to achieve. Standard | Yy Wy 
outputs are centronics Ae ML /. 

printer port, two joystick ports, an uncommitted I/O port, 2400 Baud 
Cassette port, separate TV and Video Monitor ports, 3 voice sound 
with hifi output plus a dedicated games cartridge port. 
Other standard features include the Z80A processor | 
running at 4MHz, real time clock, full moving key keyboard with 79 keys 
including eight function keys and separate numeric pad. 

‘ 

3 
Fy 
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y 
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‘a 

The Disc Based System 

The MTX series has been produced-with performance and expandability 
uppermost in the design team's thoughts. When expanded to Disc level | 
the computer supports the following facilities, which will be available in 
October: | 

80 column video board 
54" floppy discs 

5%" hard discs 

CP/M 2.2, enabling the widely available range of CP/M based 
software 

@ Memotech Silicon discs — multiples of 256K of fast RAM 
expandable to 8m bytes 
Colour Wordstar 

A/D and D/A converters 
@® Networking 

Memotech Limited, | 

Station Lane Industrial Estate, Witney, Oxon. OX8 6BX. 

Telephone Witney (0993) 2977. Telex 83372 Memtec G 
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cower n tuts 
Serva 8 

NS 

, | a i E | We’re not just playing games... 
BLOBBO SUPER MINEFIELD KILOPEDE FLIGHT SIMULATOR A fast maze chase with untold perils You may have seen other Minefield This one is very fast — its not easy to Take off, navigate and land your high and hazards. games but ours has tanks that lay get past level two. powered light aircraft. All the features invisible mines, and spiders that are 0 of true flight. TOADO very tricky to avoid. RADAR/SONAR 
Get the toad back to his nest — but Eliminate submarines with a ALSO AVAILABLE: don’t get run over or drown onthe CONTINENTAL INVADERS combination of radar screen and RESCUE, BEAVER, way. Classic arcade action, with all the sonar, very realistic. CONTINENTAL RAIDERS, PILE features that make this game so UP, SIGNAL MAN and many more. popular. 

Lz) we mean business too. 
MTXCALC MTX WORD PROCESSOR ACCOUNTING PACKAGE PROJECT PLANNER ‘: Sophisticated and powerful, the All necessary features are included to Sales and Purchase Ledgers, stock Speaks for itself, and helps you achieve professional spreadsheet program. — give a powerful business tool. control, payroll — the complete deadlines efficiently and effectively. 

business system. 

STRATEGY BOARD GAMES 
CHESS, BACKGAMMON, OTHELLO, DRAUGHTS. 

EDUCATION PROGRAMS 
MATHS 1 PHYSICS 1 

The first two programs in a series of specially written software designed to 
teach at the pace and level best suited to the user. Software for the 

| CONTINENTAL SOFTWARE UNIT 24 STATION LANE WITNEY 
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SOFT RELEASE: @ 

Ah Diddums 
Computer: Spectrum 16K or 48K 
Price: £5.50 
Supplier: Imagine Software, 
Masons Buildings, Exchange St 
East, Liverpool, Merseyside. 

When people are bored by 
standard computer games and it 
is your occupation to produce 
and sell these games, it doesn’t 
take you long to realise that you 
can’t go on existing solely by 
churning out run-of-the-mill 
stuff, and quite soon originality 
becomes your key word. 

Imagine, which seemed to 
have started off with this precept 
in mind anyway, presented two 
new games to us recently, both 
of which can certainly claim to 
be different. 

However, whilst this differ- 
ence is refreshing for we 
reviewers, it seems that Imagine 
is trying a new tack, confusion. 

On receipt of Ah Diddums, | 
spent a week trying to work out 
how to play the thing as the 
instructions, although volum- 
inous, are far from clear, and no 
matter how I tried, I could not 
achieve the object. 

So, I phoned Mark Butler at 
Imagine, and finally figured it 
out — at least it was worth it. 

You are a teddy bear (this is a 
standard chat-up line of mine!), 
and you have to go and comfort 
your young human owner who, 
as owners of teddy bears are 
wont to do (even Sebastian 
Flyte), is crying. 

To cheer him up, you have to 
climb out of the toybox that 
you’ve been unceremoniously 
stuck in for the night, and in 
order to do this, you have to 
collect all the coloured bricks in 

the toybox and put them in order 
at the top of the box. 

Simple, I thought, and so 
indeed it is (initially, anyway) 
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once you have discovered how to 
actually do this part correctly. 

I thought, as indeed did every- 
one I know who has tried to play 
it, that this meant that you pick 
up a brick, and go and deposit it 
in the position of the same 
colour at the top. Having done 
this once, I found that all the 
brick positions took.on arbitrary 
colours, and thus confusion 
reigned. 

So, instead of doing that, I 
tried all sorts of things, all to no 
avail. In the end, I consulted my 
teddy bear, and he said ‘‘phone 
Imagine’’. I did, and now I feel 
like I should be working for 
Jimmy Young, as I go around 
saying “‘this is what you do’’. 

It’s easy, really, but daft — 
you saunter up to the top of the 
screen with your brick, position 
yourself a little to the right of the 
place where the bricks are sup- 
posed to go, and drop the brick, 
whereupon it jumps into its 
proper place. 

Now, I realise that all children 
expect their toys to be magical at 
night, but isn’t this going over 
the top, just a little? 

Anyway, you do this for all the 
bricks on the screen, avoiding 
the soldier on the left hand side, 
and collecting the little bits and 
pieces that don’t qualify as pro- 
Jectiles (ie the things that dis- 
appear when you walk over’ 
them), and suddenly find your- 
self in the next box. 

Ahah! a two-toybox family, 
you think. In fact, it’s worse 
than that, as it appears that these 
boxes are actually infinite, but 
I’m probably wrong. 

In each box, things get pro- 
gressively harder, as eventually 
you get three soldiers, a train set, 
four mamma dolls resembling 
loopy cockroaches, two what I 
can only describe as ‘things’, and 
an aeroplane — all out to get 
you. 

Quite an enjoyable game, with 
quite superb graphics, and a 
satisfactory antidote to invaders, 
et al. 

PRR er eg 

Chateau 
Computer: Dragon 32 
Price: £7.95 
Supplier: Gem Software, 
Unit D, The Maltings, Station 
Road, Sawbridgeworth, Herts. 

“You are in an old chateau. 
When the old count who lived 
there died, he left all his worldly 
goods in the house. He also hid a 
hoard of treasure (valued at $2 
million). ”’ 

The opening might not be 
startlingly original, nor the 
adventure itself anything out of 

the ordinary, but this new tape 
from Gem does offer a certain 
amount of challenge and 
amusement. 

You always begin in the same 
room, whose position is 
indicated in the top right of the 
screen: 1-3-6. This tells you the 
floor number, the X co-ordinate 
and the Y co-ordinate. 

Although your start position is 
always constant, the movements 
you can make from that room 
and the objects you will find are 
different every time you set off, 
meaning there’s always an 
element of luck no matter how 
much you learn through several 
playings. 

All entries are single key, and 
the choices open to you are 
Move, Explore, Open, Status 
and Plan. These are really self- 
explanatory, movement being 
the usual compass directions, 
while Plan offers you a floor plan 
to show where you are and how 
you arrived there — would that 
there was a similar plan for life 
itself. 

The first three floors our 
reviewer managed to investigate 
were all 6X6 in size, and while 
this sounds small not all the 
rooms are immediately acces- 
sible, and those that are contain 
pianos, fireplaces, clocks, 
Statues, bookcases and other 
objects to be opened or explored 
or both. 

The status display is dis- 
appointing in that it lists fully the 
various things you might find 
such as keys, lamps and clues, so 
that you know right from the 
beginning what items you are 
looking for. The status also has a 
note of the time lapsed, the 
treasure collected, and the 
strength units you hold, which 
start off at 100 but don’t stay that 
way for long. 

Strength is used up when you 
encounter one of a seemingly 
infinite number of monsters that 
populate the chateau: bats, 
salamanders, Golems and a few 
horrors more. Faced with one of 
these you have four options: 
Retreat, Fight, Gamble or 
Advice, the final one explaining 
the first three. 

Retreating often works and so 
Saves your strength, but not 
always; gambling puts your fate 
in the hands of the RND function 
and fighting needs some of your 
strength units to counter those of 
the appropriate nasty. Run out of 
strength and it’s back to square 
one, or rather square 1-3-6. If 
you’ve amassed a little treasure, 
though, the computer will do a 
deal with you and allow you to 
buy some more strength, but at 
what can only be described as a 
Dragonian rate of exchange. 

There are still several features 
Our reviewer hasn’t yet stumbled 
across, such as the mysterious 
travel agent who apparently turns 
up and whisks you off to exotic 
climes but the parts explored so 
far show it to be perfectly 
adequate. Chateau uses up all but 
about 3K of the Dragon’s 
memory, and responds instantly 
to the commands, but being 
about 95 per cent text it does lose 
out when compared to software 
which offers you some graphics 
as well, such as Pimania or 
Wintersoft’s The Ring of 
Darkness. Still, it should offer 
something to all but the hardened 
adventure freak, who will un- 
doubtedly want more than the 
vintage offered by this chateau. 

Jetpac 
Computer: Spectrum 16K or 48K 
Price: £5.50 
Supplier: Ultimate Play the 
Game, The Green, Ashby de la 
Zouch, Leics. 

With the now-apparent polarisa- 
tion of games software houses 
into the good and the bad, it 
requires a great deal of skill and 
experience for a new company to 
get amongst the established big 
boys. 

According to its press releases, 
Ultimate has just this skill — it is 
an ex-arcade game writer — but 
such claims are sure to engender 
great expectations. 
A new idea, excellent imple- 

mentation, extreme playability 
and addictiveness — Jetpac has 
all these, making all our precon- 
ceptions well-founded. Basically, 
capitalism is the name of the 
game; you have to visit an 
infinite number of planets, steal- 
ing the conveniently floating 
jewels, gold and treasure while 
collecting enough fuel to take 
your rocket to the next planet. 
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Every five planets, you have to 

assemble your rocket all over 
again, as well as doing everything 
else. Naturally, the planets’ 
indigenous populations aren’t 
too keen on you stealing all their 
valuables, and take steps to stop 
you. 

Being a 16K program, there 
isn’t much scope for variation, 
but even so, Ultimate has laud- 
ably created six or seven alien 
types, with various patterns of 
behaviour. 

The first type always travel in 
straight lines and so are easy to 
avoid, but they get progressively 
more devious as the game is 
played, the final type being 
positively man-hunting, and it 
took us a long time to exactly 
understand their movement. 

With Jetpac, as with any 
arcade game, a technique can 
eventually be discovered, but 
before that stage is reached it 
offers far more enjoyment and 
fun than the majority of games. 

The graphics and sound are 
truly professional, taking the 
Spectrum very close to its limits, 

and the keyboard controls are 
sensibly placed and easy to 
master. There is also the option 
of. using a Kempston joystick in 
place of the keyboard, which is a 
facility every game should offer, 
despite the highly personalised 
views of the use of these aids. 

Definitely a ‘five star’ game in 
every respect. An excellent buy. 

AeA ae 

Zodiac 
Computer: Oric 48K 
Price: £10.39 
Supplier: Oric Products 
International, Coworth Park 
Mansion, London Road, 
Sunninghill, Ascot, Berks 
SL5 7SE. 

Zodiac, 

inspiring packaging around. (It’s 
the same as the ‘Welcome to 
Oric’ cassette.) It also comes with 
both slow and fast récordings. 
We could not load either of the 

fast recordings so we tried the 
slow one. Success — it was load- 
ing! So, we sat back and waited 
ayy... and waited ...... and waited. 
Some 20 minutes later the game 
started. 

This long wait heightened our 
expectations of an excellent 
adventure, but on starting the 
message ‘‘Please wait a minute’”’ 
appeared. This could only mean 
one thing. On typing ctrl-C our 
suspicions were confirmed — the 
program is written almost 
entirely in Basic. 

It’s amazing enough that 
people still write games in Basic 
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but to expect anyone to pay £10 
for an adventure game that will 
have mediocre response times 
and allow the player to stop the 
program to examine both code 
and data whenever he/she gets 
into trouble is ridiculous. 

The plot is quite straight- 
forward; you have to collect six 
treasures and return them to the 
starting point. 

The only difficulty arises when 
you try to get the sixth treasure, 
which is obtained by placing 
Objects that represent the 12 
astrological signs into a secret 
room. 

The cassette inlay claims that 
the game ‘‘has lots of colour and 
sound’’ and indeed it has, if 
randomly changing ink and 
paper colours on entering each 
new location counts as colour. 
This, thankfully, can be switched 
off, unlike the sound, which is a 
horrible cacophony that is played 
on entering each location. 

In the end, we deleted the code 
that produces the sound to make 
the game bearable. This also 
improved response times. 

In conclusion, this is definitely 
Over-priced at £10.39 but, for | 
those of you who want to write 
adventure games, having the 
source code and data may 
provide some useful ideas. 

Zzoom 
Computer: Spectrum 48K 
Price: £5.50 
Supplier: Imagine Software, 
Masons Buildings, Exchange St 
East, Liverpool, Merseyside. 

Having apparently come to the 
conclusion that its highly-stylised 
packaging has taken it above the 
run-of-the-mill companies, 
Imagine has decided to 
consolidate this position by 
maintaining the price at £5.50 
but raising the standard of the 
packages so far that it leaves 
everyone else standing. 

The new format consists of a 
very large box with ‘Imagine’ 
embossed upon it, that opens up 
to reveal the cassette and a well- 
printed instruction leaflet, sur- 
rounded by a ‘marbly-spacey’ 
high-gloss backing. 

Of course, all this flash PR will 
come to nothing if Imagine’s 
games follow its usual incon- 
sistency of playability mould, but 
with Zzoom Imagine knows that 
it’s not playing around; for once, 
this is the name of the game. 

Your mission is to rescue 
innocent refugees from the geno- 
cidal enemy, whose sole intent 
seems to be bombing them to 
smithereens. Without you, 
everything is in the napalm of 
their hands! 

Installed in your ‘Ground 
Skimmer’, you await each enemy 
attack wave, watching the 
indicator go from _ condition 
green through to red, and then 
the fun starts. 

The first four waves consist of 
a mixture of bomber planes and 
‘remote piloted vehicles’ (rpv); 
that is, guided missiles. 

Just for once it is daytime, 
with clouds skimming across the 
scene, the red specks of the 
enemy gradually getting larger 
and larger as they get nearer. 

At present, you only have 
machine guns as weapons, but 
with practice you don’t get hit 
too often. The rpvs dive in 
horrifyingly realistic 3-D straight 
for you, and the bombers fire 
‘exotron’ missiles resembling 
flying swastikas at you. 

Your shields allow you to sus- 
tain some damage, but as each 
level is progressively more dif- | 
ficult, it doesn’t pay to get hit 
too often. Another ever-present 
danger is bad flying, ie hitting the 
ground. This accounted for more 
lost ships than any mere rpv until 
the problem was overcome — 
then came the tanks. 

Again, four waves of these, 
but the desert (love the palm 
trees) was teeming with divisions 
of the things. From now on, 
despite having missiles as an 
extra weapon, things get 
decidedly tricky, and subsequent 
stages were never reached. The 
package indicates that sub- 
marines and helicopters come 
into play from this point on- 
wards, but we can’t verify this. 
A really excellent game, with 

the best graphics ever seen on the 
Spectrum. Yes, there are bad 
points, but they only amount to 
minor details. Here, though, is a 
list of the ones we found: poor 
sound usage; awkward to control 
when using the keyboard; the 
program crashes when. the 
Kempston joystick option is 
selected. 

The Black 
Hole 
Computer: Spectrum 16K or 48K 
Price: £5.50 
Supplier: Quest Microsoftware, 
119 The Promenade, 
Cheltenham, Glos. 

The Black Hole uses a difficult 
key arrangement making it very 
hard to play, coupled with a 
rather less than inventive plot. 

The scenario is this: in the 
middle of space, temporarily 
compressed into your television 
set, is a black hoie which, unlike 
most other games involving this 
phenomenon, you do not have 
to try to avoid — your ship’s 
computer does this for you. 

Floating around the hole are 
numerous aliens on fast, if pre- 
dictable, courses. Every so often, 
big jelly-fish type aliens come out 
of the black hole, and are worth 
more points, being rarer. 

You have at your disposal 
three weapons — a neutron 
blaster, which fires in a straight 
but short line; a positive ion gun, 
which has a long range but whose 
path is dependent on _ your 
proximity to the black hole; and 
a negative ion gun, which simply 
bends in the opposite direction. 
It becomes easy to see why CND 
is a burgeoning movement! 

In theory, you could just move 
around zapping the odd alien as 
you go, but because of the key 
arrangement, it is not quite so 
easy. This is the only challenge to 
the game — figuring out a way of 
co-ordinating your fingers to be 
able to use seven keys on the 
same row. Expletives abound, 
the mildest being the proposed 
banishment of the author to his 
own black hole. 

It is said that very little is 
known about black holes, but 
Quest teach us one thing — there 
is nothing to know. 
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Backgammon 
Computer: Dragon 32 
Price: £8 © 
Supplier: Microdeal, 14 Truro 
Road, St Austell, Cornwall 
PL25 5JE 

The bad news for backgammon 
players is that it has taken almost 
a year for the first program to 
appear for the Dragon. The good 
news is that this first one has been 
producd by Microdeal, which has 
been giving the other software 
houses scarcely a look-in on the 
top ten lists. 
But you do need to be a player 

already to make use of this, or at 
least be prepared to buy a book 
on the subject, as although the 
instructions for the program are 
comprehensive, there are norules 
included for the game itself. This 
does seem to be rather penny- 
pinching, as versions for other 
machines find room for the rules 
on fold-out cassette inserts. 

After a short burst of unusual 
organ-like music, making you 
feel you’re in the inappropriate 
setting of a church, you are 
given several options to choose 
from: double speed, if your 
machine can handle it; instruc- 
tions; light pen or keyboard; with 
or without sound; input dice 
throws yourself or let the Dragon 
do it; level of play (0-9); and 
finally whether you wish to play 
against a friend, the Dragon, or 
see the Dragon play against itself. 

As can be seen, there are 10 
levels of play, despite the cassette 
Sleeve saying nine and the 
instructions saying six. 

The board itself, in high- 
resolution, takes up most of the 
screen, and the counters and 
board are easily distinguished 
whether playing in colour or 
black and white. As there is only 
room on each point for up to five 
counters, you are also told the 
number of counters at the top of 
each point. 
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Moving is done by giving the 
number of the point you’re 
| Starting from, followed by any 
key, then the. number you’re 
moving to, and Enter. A useful 
facility is the ‘a’ key, which will 
repeat your previous move. 

The sound option seems at first 
to be a good thing, giving you a 
beep to confirm that a key has 
been pressed, which shows that 
the writer is aware of the Dragon 
keyboard problems. 

However, I soon dispensed 
with the sound, preferring to clip 
a few seconds off the average 
response time. This seemed to be 
about 7 to 10 seconds on the 
lowest level, and between 20 and 
30 seconds on the highest, 
though reaction is much quicker 
towards the end of the game 
when counters are simply 
bearing off, thank goodness. 

The program does detect 
illegal moves automatically, and 
while it obviously offers most of 
the facilities you would want 
from a backgammon program, 
the most important question, of 
course, is the standard of play. 
This is slightly difficult to judge, 
depending as it does to some 
extent on the throw of the dice, 
but at the highest. level it did 
provide a fair challenge to an 
average player over a series of 
games. 

There was a tendency to make 
the occasional puzzling move, 
such as refusing to capture 
counters when this. would have 
proved extremely awkward for 
the human challenger, and the 
prime consideration always 
seemed to be to move the furthest 
counters nearer home. 

Our reviewer would have 
preferred a tougher opponent 
with slightly fewer facilities (why 
play against a friend on TV when 
you can use a proper board?), but 
having said that, the cassette is up 
to Microdeal’s usual high 
standards and should prove a 
useful challenge to all but the best 
players.. 

| 

View 
Computer: BBC Micro 
Price: £59.80 
Supplier: Acornsoft, 4a Market 
Hill, Cambridge CB2 3NJ. 

The first item on many people’s 
software list is a word processor, 
and Acornsoft’s View offers a lot 
of facilities one would expect of 
an advanced system. The 
program has automatic word- 
wrap, allows block moves, right 
justification and will search, 
change, replace or count words. 
There is full control of the page 
format and it is easy to correct, 

delete or insert text. 
View is supplied as a 16K plug- 

in ROM, which has the major 
advantages that it takes up none 
of the machine’s valuable RAM 
space and you don’t have to load 
the program to use it. 

It is always in the computer 
and you merely type ‘*WORD’ 
to see the Command Page come 
up on the screen. Plug-in ROMs 
will only work on BBC Micros 
fitted with operating system 1.0 
or later, but a suitable upgrade 
will be supplied free when order- 
ing View, if required. 

The word processor works 
with any of the BBC machine’s 
eight screen modes, although 
Mode 7 gives the best use of 
memory and holds roughly 4500 
words, seen through a text 
window 36 characters wide. 
When using the 80 character per 
line display of Mode 3, the 
window expands to 76 characters 
but there is only room for about 
1500 words. 

The width of a block of text is 
governed by the ‘ruler’ above it 
— that is a line which is not 
printed but contains the tabs, left 
and right hand margins that the 
following text obeys. 

It is a simple matter to alter the 
tab settings or the width of aruler 
to format the text beneath it, 

either before or after the text has 
been entered. A new ruler may be 
inserted anywhere, and can be up 
to 132 characters wide. 
View has been carefully 

integrated with the design of the 
BBC Micro, and makes full use 
of the cursor and function keys 
on the machine, although the 
‘copy’ key has been disabled. 

Most of the function keys are 
made to perform three actions by 
combination with the control and 
shift keys, and a guide to these is 
supplied with the program to 
slide under the clear cover on top 
of the computer. It certainly 
helps, when trying to find your 
way around. 

The ‘escape’ key acts as a 
toggle between the entry of text in 
Text Mode and the Command 
Mode, from which it is possible 
to control operations such as 
printing, filing and word count, 

search or replace. 
Command Mode also displays 

the remaining memory, the file 
name, current screen mode and 
the number of markers set in the 
text. The ‘star’ commands, such 
as *FX and *MOTOR, can all be 
used in the Command Mode. 
In the Text Mode, the function 

keys may be used to format, 
amend or correct the text file, 
and also enable ‘Stored 
Commands’ to be placed in the 
left-hand margin, which take 

effect only when the document is 
being printed. 

Stored Commands can define 
things like page layout, headings, 
printing of page numbers, and 
the centreing of text. All the 
commands are described in the 
View Guide and Into View 
books, which accompany the 
ROM when purchased. They are 
well-written, and make it easier 
to get to grips with wp. 

The View ROM is geared for 
use with disks, but works 
satisfactorily with a cassette 
filing system. 

It is necessary to ‘save’ or 
‘write’ a file on tape or disk in 
order to print it out, which 
makes the printing process very 
slow when cassettes are used. 

Before printout, a file can be 
SCREENed (in 80 character 
mode if required) to show the 
final format with page numbers, 
headers etc. This command is 
useful, but it has not been care- 
fully thought out, as no effort has 
been made to indicate the use of 
special control codes for the 
printer or, more importantly, the 
exact position of the edges or end 
of each page. 

One snag with View is that it 
does not cope well with files as 
they get near to filling the 
machine’s available memory. 
Rather than writing the file to 
disk automatically, or telling you 
to save the file and begin a new 
one, it becomes somewhat un- 
predictable in use, and has a 
tendency to suddenly ‘beep’ and 
destroy the line being worked on. 

And as the system is fairly 
complicated to use, it would have 
been a good idea to include a 
‘Help’ guide to each command — 
particularly as there is lots of 
space left in the ROM. 

On the plus side, View will 
support continuous processing of 
sorts when using disks, such that 
an existing file can be edited and 
extended into a new one, using 
the command sequence : EDIT 
<old filename><new filename>: 
MORE : FINISH. 

The theoretical limit for a file 
created in this fashion is half the 
capacity of the disk drive, but it is 
not possible to make back-ups 
when working in this manner — 
as I have just discovered to my 
cost while correcting this article. 
Any SEARCH or REPLACE 
operations would have to be used 
several times over to check the 
entire file for one mistake. 

View also has a ‘Macro’ 
facility, whereby a block of text 
may be defined and printed any- 
where in the text. Each macro 
has its own two letter code, and 
can incorporate a number of 
variables. 
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Standard letters can be printed 

after a fashion using this facility, 
although the system will not 
handle external data files, such as 
mailing lists. View can be used to 
edit Basic programs, although 
the manual gives no hint as to 
how to do this. 

It is aggravating that adequate 
control of the printer can only be 
achieved when the Printer 
Drivers are bought for the extra 
£10, and there is at least one bug 
in the final ROM — checking the 
page layout using the SCREEN 
command sometimes leaves the 
machine in page mode. It can 
drive you mad if you begin to 
print, because you have to keep 
releasing the shift key. 

All things considered, View 
does represent reasonable value 
for money at £59.80 and would 
be a useful addition to most 
collections of software for the 
BBC Micro. 7 

It is likely to appeal to the more 
‘*professional’ user needing an 80 
column display and advanced 
editing facilities, although it is 
not suited to the real business 
world. It has been designed to 
work best with disk drives. 

| Violent 

Universe 
Machine: Spectrum 16K or 48K 
Price: £5.50 
Supplier: Quest Microsoftware, 
119 The Promenade, 
Cheltenham, Glos. 

Whilst by no means winning the 
most poignant title of the year 
award, Violent Universe is at 
least a bit more adventurous than 
the many attempts that abound. 
However, the game itself fails to 

break the mould, and _ this 
universe’s violence is rather more 
mundane than some of the hell- 
holes that the Spectrum has 
already taken us to. 

WHICH MICRO? SEPTEMBER 1983 

The aim is to traverse this 
universe as guardian of a ‘vital’ 
convoy — ie the more left at the 
end, the more points scored. 
This convoy is endangered by 
anti-matter, but otherwise tame 
and somewhat predictable, 
aliens, which can be removed by 
laying anti-anti — ie real matter 
— gas clouds in their paths, and 
it eventually turns out that the 
only truly violent being in the 
universe is you. 

One reason for your violence 
could be the not exactly ergo- 
nomic ship controls, all the keys 
initially being on the same row. 

Initially, because upon reading 

the cassette inlay, you discover 
(almost too late in our case) that 
you can re-define the layout. 

Good practice, but it. still 
doesn’t excuse what appears to 
be one of the author’s more dis- 
agreeable traits — why start off 
daftly in the first place? 

Possibly this seemingly minor 
quibble could be overlooked if 
the game were really original or 
exciting, but unfortunately it. is 
not, mainly because of the sheer 
repetitiveness. 

ZX Tool Kit 
Computer: 16K or 48K 
Spectrum 
Price: Unknown 
Supplier: Star Dreams, 17 Barn 
Close, Seaford, Sussex. 

When you are developing a long 
program in Basic on the 
Spectrum, you will soon find 
yourself wishing that the 
Spectrum came with a few more 
utility functions, so common on 
the more expensive computers. 

This toolkit cassette from Star 
Dreams offers just such facilities, 
together with block move, case 
change, hex dump, search and 
replace, REM kill, line merge, 
memory map, trace and variable 
dump. 

Before describing more 
completely what each function 
does, it may be useful to explain 
how the program is used. There 
are two versions supplied, one for 
the 16K machine and one for the 
48K machine, on opposite sides 
of the cassette. 
Upon loading, the program 

deletes itself except for line zero, 
which contains all the facilities as 
defined functions. You then 
MERGE your own program, and 
everything is ready for use. 

By simply issuing a 
‘RANDOMIZE FN x(vl..v2..)’ 
command, the function is 
invoked, and being in machine 
code, all are fairly fast. In the 
example above, x is the particular 

defined function you require, 
and vl, v2 are the parameters for 
that function. There can be 
between one and four of these 
parameters. Now to describe 
them... 

Block move; this simply moves 
the block of lines specified by the 
first two parameters to the plac 
indicated by the third parametei 
— at least in theory, as we could 
not get this one to work. 

Case change; there are three 
options with this function; upper 
case to lower case,-lower case to 
upper case, and upper to lower, 
lower to upper. This worked fine, 
but is there much use for it? 

Block delete; as it says, no 
problems with this function, but 
be careful when using it. You 
may get the parameters wrong! | 

Hex dump; by specifying 
where you want to print the 
information (ie the screen or the 
printer) and from what address 
you want the dump to start, this 
does just that, and chucks out the 
contents of the memory in hexa- 
decimal — not very useful for 
Basic programmers, and any 
serious machine code pro- 
grammer has a good monitor for 
this sort of thing. 

Search and replace; this type of 
facility is a feature of every good © 
line editor, but in general they are 
a little more advanced than this, 
in that it is possible to selectively 
replace strings. Here, every 
occurence of the search string is 
replaced by the new string. Nice, 
nevertheless. 
REM kill; when you get to that 

happy stage when you are sure 
your program is finished, you 
may in your madness decide to 
get rid of all the helpful REM 
statements — unless memory is 
very short, this is not recom- 
mended. 

-Renumber; this is the second 
most useful function of the lot, 
and is better than most at doing 
it. You frequently see similar 
routines published in the 
magazines, but very few are able 
to successfully renumber the 
destinations in GOTO and 
GOSUB statements. This one can 
and does, which slows it down a 
bit, but it is still very useful. 

Variables dump; without a 
doubt the best of the lot — this 
prints to your selected output 
device the entire contents of the 
variables area, in a very readable 
format, with line and statement 
numbers for FOR..NEXT loops. 

If you find yourself in the habit 
of writing extensive and/or 
tortuous Basic programs, this is 
well worth getting, but the purists 
would no doubt say that an 
efficient programmer has no 
need for it. Oh, to be efficient! 

Computer: 16K or 48K 
Spectrum 
Price: £5.50 
Supplier: Lasersound, Stratford 
Workshops, Burford Road, 
London E15. 

A long time ago, Sinclair released 
the Spectrum, which despite it’s 
flaws is selling a hell of alot. The 
lack of quality inherent in the 
first batch of software was at 
least partially excusable — Basic 
games were’ considered 
acceptable. 

Fifteen or sc months hence, 
there is really no justification for 
this still to be the case, and one 
would have thought that to 
release another version of an old 
game into an already over- 
crowded market was possibly a 
little foolish. 

However, Egg Farm seems to 
suffer from both shortcomings in 
that not only is it a very thinly- 
disguised variation on the time- 
honoured Pacman theme, but it’s 
also entirely in Basic. This limits 
the game in a number of respects: 
you get character (as opposed to 
Pixel) graphics, terribly slow re- 
action times and _ inefficient 
memory and therefore lack of 
facilities. 

Quite possibly, these limita- 
tions could be overlooked if the 
game were able to offer anything 
new, but unfortunately with a 
myriad manifestations of 
Pacman already available to the 
Spectrum user, we find it very 
difficult to recommend this 
game. 

To top it all, we had to break 
into the program in order to find 
out which keys to use, as nowhere 
are they indicated. 

Without being unduly dis- 
criminatory, it appears that 
Lasersound is possibly a little 
Naive at present — let’s hope this 
isn’t typical of them. 
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@ Jhisis anentirely new com- 
puter system. It was designed 
with both eyes fixed firmly on 
the future. So that whatever 
Shape the future takes, we’ll be 
able to fititinto the system. Just 
as simply as the peripherals 
and software already available 
fit into the system. That way, the 
system will grow with you. And 
you'll never get left behind. 

@® Based around the Z80A 
microprocessor, and _ utilising 
Microsoft™ BASIC, Aquarius™ 
has 8K ROM and 4K RAM resi- 
dent within its console. It is able 
to provide up to 16 colours and 
resolution of 320x192, and gener- 
ates its sound directly through 
the television’s speakers. 

» With twin cartridge ports, 
the mini-expander allows simul- 
taneous use of additional RAM 
and software cartridges. Twin 
disc game hand controls are 
included and the unit provides 
two additional sound channels. 
The 16K RAM cartridge plugs 
into either the console or 
the mini-expander, increasing 

. ™ 

Aquarius ‘sRAMcapacityto20K. . 

® With the ability to repro- 
duce the entire graphic and 
character set of Aquarius” at 
80 characters a second, the 
printers 40 column. output 
allows transcription of the com- 
plete monitor image. 

UARIUS 

® Using standard’ audio | 
cassettes, the data recorder 
provides storage for programs 3 
and information, and allows 
the use of cassette based soft- 
ware. Incorporating a digital 
tape counter and transmission 
indicator, itoperates sequential 
searching. 

® A large number of games, 
designed to take advantage 
of Aquarius’ ’s sophisticated 
colour and sound capabilities, 
are available on cartridges that 
plug into the console either 
direct, or through the mini- 
expander. Cassette based 
games can be used via the 
data-recorder. 

AELIATILIS 

@ Awiderange of preprogram- 
med cartridges is available, 
including the LOGO teaching 
program and practical home 
data systems like FILEFORM™ 
and the spreadsheet calculator 
package, FINFORM:” 

™ 

HOME COMPUTER SYSTEM 

WITH AQUARIUS, YOU WON'T GET LEFT BEHIND. 
MATTEL ELECTROMCS® 
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Android Attack 
Computer: Dragon 32 (+ 1 
joystick) 
Price: £8 
Supplier: Microdeal, 14 Truro 
Road, St Austell, Cornwall 
PL25 5JE 

‘*The first of a new generation of 
talking arcade games,’’ say the 
ads for this recent Berzerk 
variant from Microdeal, though 

quite what the androids might 
have to say to those of us who 
spend hours trying to wipe them 
out is probably not repeatable. 

In fact what the androids do 
say in this game is unrepeatable, 
but that’s only because the sound 
is so metallic and forced that it’s 
impossible to make out exactly 
what’s being uttered. Again 
according to the ads, the state- 
ment at the start of the game is 
**Intruder alert,’’ though on the 
version we tested it sounded more 
like ‘‘Issaythanger,’’ a word 
which would tax even the panel 
of Call My Bluff for a definition. 

The second phrase is clear and 
unmistakable: try and run away 
and you’re called a coward. But 
the third phrase is another 
puzzler. Clear the screen and you 
should be regaled with ‘‘I’ll get 
you next time,’’ although it 
seems to us to be ‘You are in the 
next frame.’’ We wouldn’t stake 
money on it, though. 

All of which is rather a pity as 
this does detract from what 
would otherwise be a fine 
machine code version of Berzerk, 
for one player only and needing a 
joystick, and with the familiar 
introductory options that Micro- 
deal seems to be making standard 
for its arcade adaptions: back- 
ground colour in black, buff or 
green; enter your name; level of 
difficulty from zero to 15. This 
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skill level affects the number of 
androids you face, and their 
ability to zip around and fire at 
you. 

For those not familar with the 
Berzerk scenario, you are 
trapped underground in a maze 
of rooms, each one containing 
several androids who are after 
you. In this version you are an 
animated matchstick man, and 
you can move and fire in eight 
directions, as well as being able to 
jump or duck if you can 
manoevre the joystick just right. 
There is also a crown in each 
room, which you collect for extra 
points, and you must be careful 
to avoid the radioactive walls. 
Brush against those and you 
sizzle like a sausage in a pan. 

Simply shooting the androids 
once isn’t enough to see them off, 
as they only turn into a mine, 
which you can neither shoot nor 
touch, and then after a while this 
hatches into a ghost android, 
which has the useful ability (for 
them if not for you) of being able 
to move or fire through walls. 

The game also incorporates a 
count-down timer, with you 
scoring what’s left on the clock if 
you kill everything in sight, swipe 
the crown and escape; and you 
have a protective suit, whose 
units are shown at the bottom 
centre of the screen. As long as 
you still have three or more of 
these you can sacrifice one in 
each room by jumping through a 
wall to create a doorway. 

There is also an automatic 
difficulty adjustment, which 
reduces the number of androids 
you have to face if you’re 
obviously having problems, but 
will increase their numbers and 
nippiness if you’re getting a bit 
too big for your matchstick 
boots. 

This is the usual arcade simula- 
tion from Microdeal, then, not 
quite as perfect as The King or 
Katerpillar Attack, but not far 
behind them. The movements in 
each room, and between rooms, 
is speedy, though don’t go 
buying it just for the talking 
element or you might find your- 
self muttering a few words of 
your Own in response. 

Character 
Generator 
Computer: Dragon 32 
Price: £9.95 
Supplier: Gem Software, 
Unit D, The Maltings, Station 
Road, Sawbridgeworth, Herts. 

How pleasing to see a piece of 
software that allows you to create 
aliens rather than kill them. 

You’re not restricted to aliens, 
though; you can create whatever 
you can define in a9 x 7 grid — or 
even several such grids side by 
side, if you find one too 
constricting. 

The cassette comes complete 
with four pages of instructions, 
which are annoying in that they 
are just too large to squeeze into 
the cassette case itself, but they 
do explain very clearly how you 
can create a file of characters 
from scratch, or amend a file 
you’ve already created, each file 
being a possible 128 characters in 
length. 

Potential uses that spring 
immediately to mind are a file of 
lower case characters, of foreign 
alphabets such as Greek or 
Russian, or of various scientific 
notations. As well as being able 
to choose between 128 different 
varieties of alien, of course. 

The creation of a file requests 
you first to input the file name, 
and then to number each 
character as you design it. On the 
left of the screen is shown the 
large reference grid, with rows 
labelled A to I and columns 1 to 
7. You type in the co-ordinates of 
each block you wish to fill in and 
when you are satisfied with the 
character this is transferred to 
memory prior’ to being saved. 
Invalid inputs are not accepted, 
and the response is very quick 
indeed. 

Also on display is the character 
as it will appear in normal size, 
done on a3 x3 grid to show how 
a line or row of characters would 
shape up, thereby automatically 
reminding you to leave at least 
one row or column blank to allow 
for spacing. It would be helpful, 
though, if you could see the 
character on its own, too. 
When satisfied with the file 

that you have created (and any 
character can be recalled at any 
time simply by typing in its 
number), type ‘End’ and then 
save the file as normal onto a data 
tape. A second program on 
Character Generator then shows 
you how to load a file into 
memory, and gives you a 
demonstration file of a sine curve 
to illustrate this, which also 
shows how characters can be 
used horizontally as well as 
vertically, if desired. 

The slightly high price reflects 
the more limited market for a 
piece of software such as this, 
especially as more experienced 
programmers could probably 
design their own programs to 
perform. these functions, but 
many readers would no doubt 
find it a useful tape as it 
effectively and speedily achieves 
what it sets out to do. 

Mietacraft 
Forth 
Computer: Apple II 
Price: £79 
Supplier: Metacraft, 144 Crewe 
Road, Shavington, Crewe 

Perhaps the greatest problem 
facing computer users is that of 
non-standardisation. Meta- 
craft’s product proves that Forth 
is not only different from other 
languages, it is also prone to 
variations itself. 

The nearest thing to a 
standard for this particular 
language is the ’79 Standard 
Required Word Set, and 
Metacraft has included most of 
this as a core. A Standard 
Extension Word Set handles 
strings and double precision 
arithmetic, and a Reference 
Word Set contains words left out 
of ’79 Standard and some 
‘‘candidates: for standardis- 
ation’? — words which are non- 
standard, at least for the time 
being. 
Almost inevitably, the manual 

supplied is a reference work 
rather than a teaching guide, and 
as such it performs competently. 
Anyone wishing to start Forth 
programming would need to 
invest heavily in some more 
general texts on the language 
and its applications. 

One potential stumbling block 
for many Apple II users is that 
Metacraft Forth does not 
support Apple’s DOS 3.3, 
though the necessary inter- 
leaving routine can be patched 
in. The disk handling system 
included does most of its own 
housekeeping, updating blocks 
on disk as the user edits their 
screen equivalents in memory. 

Editing is performed with a 
screen editor, probably the most 
accessible feature of Metacraft 
Forth. Although conventional 
Apple cursor control (using the 
ESCAPE key) is not supported, 
the extra arrow keys of the 
Apple Ile are compatible. 

Getting used to not having the 
ESCAPE functions can lead to 
some accidents at first, as the 
editor uses ESCAPE to cycle 
Overwrite, insert and delete 
modes: once mastered, however, 
input and editing are up to word 
processing standards. 

Forth on the Apple is likely to 
remain the province of special- 
ists. That said, Metacraft Forth 
runs smoothly and offers an up- 
to-date vocabulary, including 
most contemporary Forth 
improvements and a number of 
original contributions. 
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Homac 
Computer: 48K ZX Spectrum 
Price: £8.95 
Supplier: David Martin 
Associates, 71A Princes Road, 
Richmond, Surrey. 

There comes a time when even 
the arcade-crazed staff of Which 
Micro? get bored of playing 
games. and settle down to using 
computers for real applications. 
However, with Homac, two 
objections immediately come to 
mind — first, what Monty 
Python says about chartered 
accountancy may well not be the 
joke it appears to be, and 
second, is it really viable on a 
Spectrum? Nadie 

If you should decide that these 
conclusions do not hold and you 
want a program to handle all 
your home finance, then with a 
very extensive (not. to say 
formidable) program and 
equally large manual, Homac at 
least provides the facilities. 

Having acquired the package 
(on the assumption that you are 
prepared to commit: your 
financial data to cassette — a 
prerequisite here), you are then 
unfortunately faced with the 
huge job of -deciphering the 
manual. To coin a computer 
cliché, it is not user-friendly, and 
this is reflected in the product 
itself — it seems to have been 
written with the author in mind 
rather than the user. 

Therefore, you either have to 
re-read the manual a few times, 
or try using the program a little 
more than should be necessary in 
order to get to grips with it. With 
one hundred different accounts 
for a veritable multitude of 
financial sins, clarification 
comes a long way after 
confusion. 
On initial release, Homac was 

written entirely in Basic, and 
even with the new machine-code 
additions, certain functions can, 
on the manual’s own admission, 
take up to an hour to conclude. 
These delays, combined with the 
inconvenience of loading from 
cassette, may deter serious use. 

So if your home accounts are 
of such a complexity that you 
feel you require such a compre- 
hensive system, and you are 
prepared to put in the effort and 
mame to make use of the 
program, then certainly Homac 
would fulfil that need. In 

| general, the average Spectrum 
owner would probably find this 
product redundant. If finances 
were this complex, a human 
accountant would be needed 
anyway. 
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Heathrow Air 
Traffic Control 
Computer: Any Spectrum 
Price: £7.95 
Supplier: Hewson Consultants, 
60A St Mary’s Street, 
Wallingford, Oxfordshire. 

It must be said that this is not a 
standard simulator — in fact, it 
is not meant to be. It is more a 
tutor on the subtleties of reality 
in that it is as near as possible a 
small-scale emulation of 
Heathrow’s control area. How 
on earth they managed to get 
half the. London Borough of 
Hillingdon and_ substantial 
proportions of Surrey, Bucking- 
hamshire and Berkshire into 16K 
we may never know! 

Although the cassette cover is 
by no means startling, there is 
more information contained 
therein than is found in most 
companies’ entire product range 
— a full 11 sides of densely 
packed text that is initially rather 
daunting, but is essential reading 
if one wants to appreciate this 
product. 

Having spent an entire after- 
noon taking all this stuff in, you 
are finally prepared to load the 
cassette and ‘play’ the ‘game’. 
The inverted commas are not 
derogatory, they merely indicate 
that this product is not a game 
which is played, it is a program 
that is run. 

Apart from reading the text, it 
is vital that on first running you 
use the demonstration facility, 
and closely watch what is going 
on. If flight simulation, control 
or just aeroplanes in general 
interest you, then you can expect 
some highly absorbing (but very 
anti-social!) and extremely 
challenging times with this very 
well implemented program. 

Wordwise 
Computer: BBC Micro 
Price: £45 
Supplier: Computer Concepts, 
16 Wayside, Chipperfield, Herts 
WD4 9JJ. 

The design of the Wordwise word 
processor comes as an 8K 
EPROM for the BBC Micro. It 
needs a 1.0 operating system (or 
greater) torun, and once plugged 
into a spare ROM socket inside 
the machine it will normally 
remain dormant until *WORD- 
WISE or *W. is typed. The chip 
is then activated and the menu 
will appear on the screen. 

The extreme right-hand socket 
in the micro should be occupied 
by the Basic ROM, but placing 
Wordwise there will cause the 
word processor to run whenever 
the machine is switched on, as the 
BBC Micro defaults to the right- 
hand language ROM on power- 
up. 

Being menu-driven, optioins 
such as loading, saving, printing 
Or previewing text are’ quite 
straightforward on Wordwise, 
and the normal operating system 
calls such as *FX and *MOTOR 
still function in the menu mode. 
The ‘escape’ key switches 
between the menu and ‘edit 
mode’ (for text entry), which uses 
the teletext display and hence is 
easily read on most monitors and 
television sets. 
A status line at the top of the 

screen shows a word count, the 
amount of memory free and 
whether ‘insert’ or ‘over-write’ 
has been chosen with one of the 
function keys used for text 
corrections. 
An aid to editing is that text is 

entered or amended in the centre 
of the screen, and is always seen 
in the context of a fixed amount 
of material either side. The text is 
moved about this ‘centre line’ 
using combinations of the 
cursor, shift and control keys. 

Pressing CTRL «up» or CTRL 
«down» is particularly useful at 
the editing stage, displaying one 
pageful of text at a time. 
Embedded commands may be 

inserted anywhere to govern the 
format of the document at the 
printing stage. These commands 
are differentiated by appearing 
on the screen in green, or dark 
grey on a black and white set. As 
on any word processor they are 
quite complex, and take some 
getting used to, but the system 
defaults to an ‘average’ set of 
values for page lengths, justifica- 
tion, top, bottom and left hand 
margins, which would enable the 
most inexperienced operator to 
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achieve some sort of printout. 

Fortunately, the commands 
have been carefully named to 
make them easy to remember. 
For example, ‘JO’ means 
Justification On and ‘PLn’ will 
set Page Length to ‘n’ lines. 

Special printer features such as 
double-width printing and 
underlining can be obtained any- 
where within the text by follow-. 
ing the ‘OC’ command with the 
necessary printer control codes. 
It is possible to preview the layout 
of the text held in memory using 
the 80 character per line mode of 
the BBC machine, but this 
display takes up 16K of RAM and 
if there is insufficient roorn the 
preview will switch to the teletext 
mode. 

There are two nice touches in 
Wordwise. The first is that the 
‘shifted’ function keys can be 
pre-programmed with commonly 
used strings of commands or text 
to save time during text entry and 
formatting. : 

Additionally, it has the ability 
to read Basic programs which 
have been *SPOOLed as ASCII 
files from the machine onto tape 
or disk. In this form the 
programs may be edited remark- 
ably easily, using facilities like 
insert and search and replace to 
knock them into shape at speed. 

The drawbacks of the system 
are that it will not tie in with 
external data files for standard 
letters and it will only handle files 
as long as the machine’s memory, 
or about 4500 words. There is no 
facility to print multiples of a 
document, or to draw from 
several ‘chapters’ in one printing 
run. 

It is very difficult to create 
tables using Wordwise because 
of its 40 character display, but 
owners of another Computer 
Concepts ROM, the ‘Beebcalc’ 
spreadsheet, will find that they 
can create tables on that system 
and incorporate the files in 
Wordwise. 

On the plus side, this word 
processor will print direct from 
memory, which is a bonus for 
users running cassettes. 
Computer Concepts is able to 
offer the operating systems 
necessary to run Wordwise on 
BBC Micros without ‘1.2’ for a 
nominal charge. 

While Wordwise lacks some of 
the features necessary for 
‘professional’ word processing, it 
does offer some nice facilities and 
is perfect for the hobbyist who 
needs to edit Basic programs as 
well as entering and amending 
normal text without too much 
effort. And at around £45, 
Wordwise is certainly good value 
for money. 
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Hazards such as alligators and 
snakes appear as you increase 
your speed with each game. 
Price: £5.95 
DJL Software, 9 Tweed Close, 
Swindon, Wilts 

brief round-up of those software products 
which landed on the Which Micro? 
desk just too late for a full review 

Cosmic Guerilla 
Struggle to protect Earth’s 
dwindling supply of ion laser 
cannons at all costs against 
waves of rampant alien 
attackers. Mind they don’t wipe 
out your vital force field, 
though. 
Price: £5.50 
Crystal Computing, 2 Ashton 
Way, East Herrington, 
Sunderland SR3 3RX 

a neutron bomber at the same 
time. 
Price: Unobtainable 
Protek Computing, Clydesdale 
Bank Building, High Street, 
South Queensferry, Edinburgh 
EH30 9HW . 

Spectrum 16K 
or 48K 

Froggy 
Froggy wants to go home, but 
it’s not that simple. There’s a 
busy main road to cross, a river 
to negotiate with logs and 
turtles for stepping-stones. 

Fantazia 

What would you do if you were 
invaded by beings from the 
planet Interceptor? Zap!! them 
of course, while they fly in 
formation and bombard you 
with lazer pods. For the 
unexpanded Vic 20, written in 
machine code. 
Price £6.00 
Interceptor Software, Lindon 
House, The Green, Tadley, 
Hampshire 

ZX81 16K 
Cosmic Guerilla 
Sounds quite exciting, this one. 
It’s got aliens with no feelings, 
Svlegian (I had problems saying 
it too) Raiders and even a 
Space Farers Anthem. The 
usual adventure. 
Price: £3.95 
Quicksilva, 13 Palmerston 

Road, Southampton SOI ILL 

U.F.O. 
You have to blast Kamikaze 
aliens out of the sky and avoid 

Jumping Jack 
At last, something different. 
Jumping Jack knows something 
you don’t — a four verse 
limerick. He’ll recite it to you 
if you help him jump the levels 
to the top of the screen. There 
are 20 screens to go before you 
learn the whole rhyme, each 
completed screen is worth two 
lines. Happy reciting... 
Price: £5.50 
Imagine Software, Mason 
Buildings, Exchange Street 
East, Liverpool L2 3PN 

oe Learn To Play Guitar 
This program takes the learner 

| through all the elementary 
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stages of guitar playing using 
graphic display and sound. 
Price: £6.00 
Lasersound, Stratford 
Workshops, Burford Road, 
London E15 

Roadrunner 

Arcade-type game where you 
have to drive a hot-rod car 
round a course while trying to 
avoid various hazards. 
Price: Unobtainable 
Protek Computing, Clydesdale 
Bank Building, High Street, 
South Queensferry, Edinburgh 
EH30 9HW 

Spectrum 48K 
From Russia With 
Luck 

This one should keep you 
amused for a while. You are 
lost in Europe in possession of 
secret documents which the 
KGB (no less) would like. If 
you don’t reach London then 
the whole Earth is in trouble, 
but never mind, if all is lost, 
then you can always take your 
suicide pill. This game uses 
genuine European travel 
timetables (honest). . 
Price: £9.95 
Jabberwocky Software, 610 
Washwood Heath Road, 
Birmingham B8 2HG 
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Hide & Seek Atari International (UK) Inc, 

(for ages 5-12) 185-195 Ealing Road, Alperton, 

Three games, Hide It, Seek It Wembley, Miadiesex. 
and What’s Missing? to 

|, develop short term memory for 
learning to read. 

Spectrapede 
The creepy-crawlies are . : 
revolting! Defend your e 
mushroom patch against Number Gulper 
scorpions, worms and other (for ages 5-12) 
assorted nasties. Children can practise number 
Price: Unobtainable skills — addition, subtraction, ||| (Cartridge) 
Protek Computing, Clydesdale | multiplication and division — Let? artridge 

Bank Building, High Street, in an interactive game by et’s Count Rescue some explorers lost in a 

South Queensferry, Edinburgh | building numbers using only (for ages 3 upwards) _ wild jungle by navigating a 
EH30 9HW those displayed on the screen, | his is a program which dangerous river. You have to 

introduces children to simple avoid or shoot obstacles in this 

River Rescue 

19 levels. 
Go To Jail . < ec toe using the numbers up | river — which could be 

extremely messy if they turn 
Monopoly-type game with a Price: £9.95 each out to be mines laid by your 
difference — your Spectrum Applied Systems Knowledge, rivals. 
aa play too. Features an London House, 68 Upper Price: Unobtainable 
automatic honest banker Richmond Road, London Atari International (UK) Inc, 
though in my experience it’s SW15 2RP 185-195 Ealing Road, Alperton, 
more fun if the banker’s Wembley, Middlesex 
dishonest. 

Automata OR Lid, 65 Osborne sin a0o/1200 1 en 
Road, Portsmouth, Hants POS 

3LR 

Orc Attack 
(Cartridge) 
The horrible Orcs have the 
castle under seige but they’re 
bored now and want to play 
really nasty war games. Of 
course, you can kill them by 
hacking their heads off, but 
your best and final weapon is 
the boiling oil which will tide 
you over until the evil Sorcerer 
appears to spoil the whole thing 
for you. 
Price: Unobtainable 

Number Puzzler 

(for ages 4-12) 
Four games to improve mental 
arithmetic ability. 

Hummer House Of in) py | Pranklin’s Tomb 

Horror : | 7.'@ ¢€ 

You have to rescue a young 
maiden from the dear old 
Count’s clutches. She’s trapped 
in a room in an old house and 
you’ve got four floors of 
rooms, creatures and objects to 
contend with. Oh, and one 
hour to do it in. 
Price: £7.00 
Lasersound, Stratford 
Workshops, Burford Road, 
London E15 

Your name is Diamond. Dan 
Diamond. You must explore 
the crypt and unlock the 
puzzle. Adventure game 
requiring the use of lateral 
thinking and magic words, 

~comes with 18-page booklet 
containing witty black and 
white illustrations. 
Price: Unobtainable 
Salamander Software, 17 
Norfolk Road, Brighton, East 
Sussex BNI 3AA 

Facemaker 

(for ages 5-12) 
Face-building step by step. 
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round-up of Dragon books, it’s 
worth remembering one of the 
many Iron Laws of Computing, 
which people usually discover 
very quickly for themselves: the 
quality of a product is in inverse 
proportion to the claims made by 
those trying to persuade you to 
buy it. 

I was reminded of the truth of 
this while looking through the 
titles now available to Dragon 
users, and though this month’s 
concluding batch of books is 
generally worth having if your 
finances can stretch to it, one of 
the poorer efforts is described on 
the jacket as ‘‘Another great 
book, ‘Offering . “thirty 
magnificent games.”’ 
Among these wondrous 

offerings are such earth- 
shattering examples as Hang- 
man, Hunt the Wumpus, Battle- 
ships, Pontoon, and two versions 
of Lunar Lander: Venus Probe 
and Martian Module. There’s a 
minimum of explanation, and 
not a lot of high resolution 
graphics either, so the title I 
wouldn’t rush out and buy is 
Dynamic Games for your Dragon 
je bY Young. Bush’. and 
Shrimpton (Interface Publica- 
tions, 180 pp, £4.95). 

To show that there’s no bias 
against the publisher, Interface 
has also brought out one of the 
best books around; Making the 
Most of your Dragon 32 by Clive 
Gifford (296 pp, £5.95). This 
gives much of the information 
the manual should have provided 
but didn’t,. or didn’t explain 
clearly enough. Clive Gifford’s 
text certainly has clarity, and the 
book’s only real shortcoming is 
the inexplicable lack of an index, 
with not even the contents being 
page referenced. This is a great 
pity as it is the kind of book you 
could otherwise turn to if you 
wanted to check how particular 
functions worked. The sections 
on Peek and Poke and mastering 
graphics are especially useful. 

Most publishers seem’ com- 
pelled to offer you not one but 
two titles, and among these iS 

Before continuing last month’s | 

Mike Gerrard winds up his look at the 
best of this year’s crop of Dragon books 

Shiva Publishing, whose Friendly 
Micro series includes Easy 
Programming for the Dragon 32 
(122pp, £5.95) and Further 
Programming for the Dragon 32 
(106pp, £5.95), both by Ian 
Stewart and Robin Jones. I liked 
these two books, which have a 
relaxed but informative style, 
constantly setting the reader 
small projects to do to ensure 
that the information is going in. 
This teaching technique has been 
around for a few thousand years, 
so I wonder why most books that 
are attempting to teach you 
programming ignore it? 

Easy Programming is aimed at 
the beginner rather than the 
expert, and takes the view that 
the most important thing is 
simply to get the program to 
work. The second title then aims 
to improve your technique, so 
that the programs not only work 
but do so economically and 
logically. The only drawback to 
the two books is the cost. 
Comparing size, price and 
content, the Clive Gifford book 
effectively offers you two for the 
price of one. 

This is far better than offering 
you precious little for the price of 
one, which I’m afraid is what 
Learning to Use the Dragon 32 
Computer by .George Knight 
does. This is one of a series from 
Gower Publishing, and costs 
£4.95 for its 112 pages, many of 
which are either blank or contain 
endless repetitions of what has 
already been said. 
Although the book is: waved 

deliberately at the young and 
inexperienced reader, there is still 
an excess of padding: a half-page 
photo of a cassette tape, in case 
you don’t know what one is like, 
an exciting photo of what the 
screen looks like while the 
machine is searching for a pro- 
gram, and two equally exciting 
identical photos in different 
places of the left-hand side of the 
Dragon. I suppose if you are an 
absolute beginner and _ totally 

baffled by the computer then the 
book might be worth trying to get 
through the library, as one read 
should be more than enough. 

Granada’s impressive list of 
computer titles is increasing at 

the speed of light, and it can now 
tempt Dragon owners with three 
books. Least tempting is The 
Dragon 32 Book of Grames by 
James, Gee and Ewbank, which 
will set you back £5.95 for its 132 
pages of ‘21 Top Quality 
Games’’. This is another book 
that is not exactly over-modest 
about its own contents, with a 
liberal sprinkling of words such 
as “compulsive” and ‘‘impres- 
sive’’, though how anyone can 
describe a computerised sheep- 
dog trial as ‘‘extremely realistic’’, 
I don’t know. Some of the games 
are different and good, but the 
familiar names are. all here: 
invaders, dice, squash, tennis, 
noughts and crosses, and so on. 

Preferable is The Dragon 32 
and How to Make the Most of It 
by Ian Sinclair (158pp, £5.95), 
which, like the Clive Gifford 
title, explains in much greater 
detail many aspects of the 
machine incompletely covered by 
the manual, such as use of colour 
and string. handling. 

Granhada’s third title — and 
there are more on the way — is 
The Dragon Programmer by S. 
M. Gee (160pp, £5.95). The first 
20 of those pages are yet another 
explanation of how to take the 
machine out of the box and plug 
it in, which could be regarded as 
very basic programming tech- 
niques indeed, I suppose, though 
more suited to a chapter on 
debugging: ‘‘Your program 
doesn’t work? First check that 
you didn’t leave your Dragon on 
the bus coming home’’. But when 
the author does get going on pro- 
gramming, he teaches it slowly 
and steadily, and the book is 
more a course in Basic with 
special reference to the Dragon. 
A useful one to have. 

aS to cover everything, so you get 
half a dozen books competing for 
the same market. : 

More successful are those that 
stick to one topic and cover it in 
greater depth, which is what 

| Keith and Steven Brain do in 
| Dragon 32: Games Master 
ee Publications, 200pp, 
£5.95). If you can’t write a half- | 
way decent game after reading 
this then it will be down to your 
own lack of imagination, not any 
fault of the authors, who, 

; because they are covering a 
limited topic, have the elbow- 
room to spend whole chapters on 
one technique, such as scrolling 
Or constructing a simple maze. 
They also believe in making the 
reader do regular homework at 
the end of each chapter, and for 
that and other reasons !-would 
recommend the Brains’ book as 
the best of this month’s selection. 

As we all know, space is the 
final frontier, and as the editor 
only allows us so much of it every 
month there isn’t room for arun- 
down on the many Tandy books 
that Dragonites could delve into, 
so don’t forget to look round 
your nearest Tandy shop as well, 
if you haven’t already. 

If. you’re dying to get into 
assembly language, there’s a 
book called 6809 Assembly 
Language Programming by 
Lance A. Leventhal, published 
by Osborne/McGraw-Hill in the 
States but available here at a 
massive £12.95 for a heavy tome. 
I can’t tell you exactly how big it 
is, as the pages aren’t numbered, 
but if it does nothing for your 
programming it’ll at least 
develop your biceps. Then if you 
get fed up with it you could 
always try tearing it in half. 
A quick calculation with pen 

and paper (you remember those, 
don’t you?) shows that if you 
bought all the books I’ve 
reviewed in the last two months it 
would set you back £102.70. Are 
there any bets on when the cost of 
the books going up will meet the 
cost of the Dragon coming 

Some titles fail because they try | down? 
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A simple but amusing game from the Garveys of Osterley in 
Middlesex, Submarine Hunt is reminiscent of those 
‘Battleships’ games which people played before the 
invention of the personal computer. 

Using your three remaining depth charges, you must track 

16 GOTO14386 

26 DIM SHP*48.18°2:DIM OCHES.52:0IM RETC?,49 

38 PMODES, 1 :SCREENI,1:PCLS 

440 REM ORAW GRIO 

58 FORA=36TOLSSS5TEP44 

66 LINE*CA,469-CA,1669,PSET 

re HEXTA 

86 FORB=46TO1LESS5TEP48 

989 LINE*S36,.B9-¢156,8> ,PSET 

166 NEXTE 

11@ REM ORAM REF LETTERS 

126 DRAW"BMY,. S39 s015" 

136 DRAW"BNE.181 sU2R150FLIS08R15" 

146 ORAM" BMNG.141 sUZR1IS0FLIGR1G08L15U2" 

156 ORAM" BMN4S,. LS sui SRiSDLSuUSLis" 

166 ORAW"BNSS 15 :ULSRiSOPLISRISOSLisS" 

178 DRAW"BN1L29.15sR1iSU2e02LiSuiSeisoe" 

186 FEM ORAM SHIP 
134 ORAWUEMS 18.36 sHSRPIGUSLBULRS04RS5U4R5U80SR604R18GSL2° 

2866 PAIHT* 226,349 .2.P 

218 REM CHOOSE SUB POSTITIOW 

SeRHOC3> sY=RHO" 3943 

TERHLTHEN: C=35 

IFR=2 THEN 

IFH=3THEH 

IF'Y=4THEN 

IF ''=S THEN 

IF'Y=8THEH 

TRiy=8 

REM HEXT GO ihaetepaaidl 

G=8 sH=8:J=8:k=6 :E= F=8 

26 TRY=TR'+1 

338 IF TR'’Y=4THEHL14e@ 

348 AS=INKE'YS 

hs 

jmion bw ty 

T; 

a 

hm Te T; — a eS Fa 
EE 

GSaoaogoaqgamd ad ee i 

03 Oo fo fo fo Po Po fo po Po 

335@ IFAS="A"THEN E=36 

366 IFA$="B"THEN E="6 
3r@ IFAS="C"THEN E=116 
386 IFAS="1"THEN F=13:L=46 
33@ IFAS="2"THEN F=18 sL=86 
$88 IFAS="3" THEM F=1S:slL=126 

418 G=E+17 sH=F+eel sk=6 
426 REM CHECK FOR A HIT 

$36 IF E=8 OR F=8THENS4HELSE448 

446 GOSUB434H 

450 IFE={C ANDO L=C0THENTS6a@ 

466 IFE=C OR L=OTHEN1IS3a 

$74 TRESS HNL LSU rHENIT e368 
$86 REM MOVE THE SHIP 

$96 GET. 206,.139-¢246,.36>,.5HP,.G 

568 POKES&S495.4 

S1@ FORIT={265T0O E STEP—-2 

S26 PUTCI,.F2-t1+46,.F4+13>) .SHP.PSET 

538 NEXTI 

546 REM OROP CHARGE 

S56 IFE=367THEN ORAM" BMS4.42 203" 

S6@ [FE="TSTHEN ORAM" BMS4,.41 203" 

Sr@ IFE=1165THEH ORAM" BiM134.41 :03" 

S86 [FL=46THEW J=H+28 

S98 IFL=S6THEM J=H+608 

666 IFL=126THEN J=H+108 

616 GET*<G.H>2—-{G43,H+5> .00H,.6 

626 FORI=H TO J 

638 PUTCG,19-¢G43,1459 ,.0CH,.PSET 

646 SOUHD1688.1 

656 HEXTI 

666 POKES5434.4 

678 RETURH 

6386 REM MO’VE SHIF BACK 

636 GET“E-1.F9—-"“E4+39.F4+13>.SHF.G 

Tae POKES6S495,8 

718 FORS=E TO 2645TEP]S 

Fee PUTCS,.F2-(24+48,.F4+138>,.S5HP,.PSET 

738 NEXTS 

F748 PORES6S494.8 

FSe RETURW 

76@ REM FOUND SUB 

778 OFAW"BM1IPE. Be sULGR Pr Ss04G3L Fr" 

786 ORAM" BMN1S4,.166 Wie" 

736 ORAMW"BMISS. Lee sR LeOSLISRSr Ss" 

866 ORAM" BM2ZG2.1G8sU1BR1SBLisosSRFrLrosreia" 

814 DRAW" BN216,.186sRP1BLisuisarin" 

826 ORAW"BN238.36:R11" ORAM" BM236,. 18a sll 

836 ORAW"BMNISS Lis sULB0SR1BUSs01e" 

S46 ORAM" BM262.115sUi18" 

858 DRAW"BN2Z86,.185:F12" :ORAW"BM212.115 sie" 

S60 2$="HSES3R1SU4P6USR2UPTOFR2Z0S5R604L 1 5R15SR3F 363L3 

B78 PL AY“0ST 48431 COEF GABCDEFGABCDEFGABCOEFGABCOEFGRB” 

S36 FORT=1TOS88 sWEXxT 

890 IF 4=1ANWO ‘t=4THEN ORAM"BM4G, Pb"+24 

366 IF = LANG S=STHEH ORAM" BM48.116"4e8 

916 IF #=1ANO VY=8THEH ORAM" BMN4e. Laé "+25 

926 IF #=2AN0 Y=4THEH ORAM" BMS, 76 "+2$ 

338  HeSAMD Y=STHEM ORAM" BMS. pets 

348 : ‘AMO S=S THEN ORAM BMS. B'4+fF 

S56 [F S=3AN0 t’=4THEN ORANYENI20,75"428 

956 IF #=3AN0 Y=STHEW ORAM" BNL28.116"+2¢ 

97@ IF #=3AN0 ‘V=5THEH Fainica: 156"42+ 

S86 FORI=17TOLG@6 sHEXT 

998 FORI=17TO48STEP RHOC6 >? sC=RNoe 49 

1666 CIRFCLE*E+28,L+26>.1.0..3:50UN01.1 

1916 HEXTI 

1626 GOTOLZre8 

Siw 
=, 

SUBMARINE HUNT 
down and destroy an enemy submarine. The cove in which 
the sub is trapped is divided into a grid, and you enter the 
co-ordinates of the square you wish to attack. 

Added interest is provided by the sound effects. Full 
instructions are included in the program. 

i REM SUB NEAR 

FORISE TO E+48STEPS 

LIHE* T.Loe-—"1,.L+489 .PSET 

HEXTI 
FORP=1T03 :SOUHO02Z35 4 sFORQ=17TO38 sHEXTO :SOUHDS36,2 :sFORR=1TOS88 sHEXTR,P 

GOSUBSESE :GOTOSEa 

1898 FEM SUB WOT HERE 

1186 LINECE,.L»—-(E+48.L4+48> .P SET 

1114 LIHECE,.L+489-{64+48.L>9.PSET 

1126 PLAY"CQLTLS¥S MCOEFCOEE" 

1138 GOSUBSS6 ToOTO3Hea 

1146 REM SUB GOT ‘You 

1156 U=4s 
1166 DRAW"BMS,34-01R5" 

1176 GETS1,U-149-"«8,U-1899.RET.G 

1186 POKE65495,8 

1138 FORM=1TO2H4STEPS 

1266 PUTCW.U-129-ChH+?.U-89 .RET. PS ET 

1218 SOUND186,1 

1226 HEXTH 

1238 POKEE6S494,.8 

FORT=17TO4@5TEP RHOC6> sC=RNDC 4% 

CIRCLE 216,36>,1,0,.3:2:S0UN086.1 

HEATI . 
REM ANOTHER GO 

ORAM" BME. 136 sUSRe04Lears04" 
1298 ORAM" BM14.136 -USFsSus" 

13680 DRAM" BMN38,.136 sHBU2ZE3R1F30263L1" 

13180 ORAW"BM41.156 -USL4Rr" 

1320 ORAD"BMN49.196 sUS04R8U403" 
1338 ORAM" BMS1. 156 sUSRS6LS04R4L404R6" 

1349 ORAM" BMT 1.136 :USRS04LeEaR3F4" : 

1358 ORAM" BMNS1 136 rUSR602UeL6e0erRel4le" 

1366 ORAW"BM1a1, 186 sUSFé08L6" 

1370 ORAM"BN128.156 -US04Reau403" 

1388 ORAW"BM132,186:US" 

1358 ORAM" BMISS. 186 :USL3SRF" 

1466 ORAW"BMIS4,.173sF2" 

1418 ORAM" BM162,.186:E3" 
1426 ORAW"BMN162,.1°SsF3" 

1436 ORAM" BMIFS,.173:G2" 

1446 BS=INKE'S 

145@ [F 8$=""THEHI446ELS5E1468 

146a@ IF 8$="""THEHSSHELSE END 

14760 REM GARYO-SOFT CREDITS 

1486 DATA2ZSS.282,314,249,2591,313,225 

1435 DATAZ63,266,267 

=) a 

ee ee es 

me Gm & 

-, i! 

mi 

m-j~ mon bo Mm Mm tm 

ee 
3h fy Pa fo ty 

—s ho co hic ONO Db 2 Om 

cn pS hy igs ha t3 i] hg i as i] ee) a ha Lee us a i 1 Po as Ss a f "J oi _ im] pas Po 

1494 DATA2ZG? .38,277,.134,.37,278,51 238,387. 112,149,154, 27°3,73,2402,168,.217 

1493 DATAZ9S,.58,.145,1809,363,2603,31,213,47,115,149,214,36,68,.146,54,.211 

1495 DATASE4 .123,263, ik to glans he ge 1149,132,212,275,1806,299,185,137 

149° DATAZ13,107,57-243, 39,233 ,-43,126,142, 42 ,153,56,46,76 
1568 OATASS,.31,111,284,183,269,355. ig 135,213,118 

13518 CLSe 
1528 FORI=17T03 :REAOH sSOUNDK-Sa, 1 sPRINT@s.CHRS¢ 186) sNEXT 
1536 FORI=1TO3: Sete vee oblew oe. 1 PRINT@s ,.CHR#<131> sHEXT 

1f4@ FORT=1TO6:REAOs :SOUNDX-—6@, 1 sPRINTEX .CHRS* 1799 NEST 

1556 FORI=1TOF :REAROe :SOUNDX-68.1: PRINT@S,CHR#( 182) :NEXT 
1566 FORT=17TO76:7= RHOC2S5° sREADS s SOUND. 1 sPRINT@s .CHRS¢ 1915 sHEXT 

1576 PRIHTE429,"PRESENTS" > 
1586 PRINT@494@, "SUBMARINE" +CHRS* 12824"HUNT" : 

1598 FORT=17TO3806 sHEXT 
1668 FORT=17TO308 sHEXT 
16146 CLSS:SOUND2Z00,1:PRINT@224,"00 YOU WANT INSTRUCTIONS Y CYeHo": 

1626 AS=IHKEVYS:1IF AS="7"THEN CLS :GOTO1LE5a 

1636 IF AS="H" THEN CLS sGoTO2 
1646 IF Atle "Y"OR A> "HN" THEN 68a 
1658 REM IHSTRUCTIONS 

1666 PRIHT'YOUR MISSION [5 TO LOCATE AHO" 
1678 PRINT"ODESTROY AN ENEMY SUBMARINE WHICH" 

1686 PRINT@64,."0U HAVE TRAPPEOQ IN A SMALL COVE" 

1698 PRIHT@96."SOMEMHERE IN THE MEOQITERRANEARW" 
17@@ PRINT"SEA. OU HAVE OWL'Y THREE OEPTH" 

1718 PRINT"CHARGES LEFT OW BORROD YOUR SHIP" 

tree PRINT SO IT. 1S VITAL THAT THEY: ARE HOT" 

1738 PRIHTB224.,"HASTEO. " 
1746 PRINT'THE COVE HAS BEEWM OIVIQEO INTO-AR" 

1758 PRIHTH233."GRIO OF HIME SGUARRES. OU CHOCSE* 

1766 PRINT"WHICH SQUARE TO EXPLODE OUR" 
1778 PRINT"DEPTH CHARGE IW BY THE REFERENCE" 
1786 PRINT@3384."LETTERS ANO NUMBERS AT THE TOP" 

1736 PRINT"AHO SIGE OF THE SCREEN" 

13866 PRIHTe4&4, AH KEY TO COMTINUE" ; 

1818 AS=INKES 
1826 IF Ag=""THENISIGELSE CLS :GUTO1s3s6 
13:36 PRIHMT"WHEN THE OEPTH CHARGE pata al 

1846 PRINT'YOU WILL HEAR ONE OF THO SOUNOS" 

1856 PRIHT"THE FIRST LIKE A SONAR WILL SHOW" 
1868 PRINT@S9S5."THAT ‘OU HAVE EXPLOOEO IM EITHER" 

th PRIHT@12S."THE SANE HORIZONTAL OR VERTICAL" 
PRIHT"LIWE AS THE SUBMARINE. THE SECOND" 

PRIHT@132,."TOGETHER WITH A CROSS IN THE" 

PRINT" SQUARE SHOWS THAT THE SUE IS WoT" 
PRIHNT@256."IN THAT HORIZONTAL OR VERTICAL" 

FREAT “DHE Ile yOu FAIL to DESTREY THE 

PRINT" SUB WITH ‘TOUR THREE TRIES THEN" 
PRINT" THE. SUBwLS FREE TOC DESTROY OU. 
PRINT "THE SUB ORICE NOT BEINN THe SARE’ 

PRIHT' SQUARE IM FUTURE HUTS. " 
PRINHT@4se8," ANY KEY TO START" 

At= THEE 

IF AS=""THEMLSSBHELSE CLS :6b0TO2 

1 
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If youre confused about which 
microcomputer system is exactly right for 
your office, let Rank Xerox be your guide. 

Today, with so many systems 
available, it makes sense to deal with just 
one company who can supply all your 
microcomputing needs - the hardware, 
and specifically tailored software. 

_ The advantage: total compatibility. 
There’s no shopping around for 
compatible equipment (printers, disc 
drives, etc.); just look for the Xerox name. 
You'll find it on every item you require to 
quickly establish a cost-effective micro- - 
computer system. 

Also, Rank Xerox offer you the 
“Helpline” service. As its name suggests, 
we don’t just provide you with the right 
microcomputer system for your business, 
we also help you through those first vital 
stages of operation. Any questions, just 
call us and our specialists will work with 
you on a telephone link. No charge. 

On-site servicing is another benefit 
of choosing Rank Xerox. And it’s prompt. 

Powerful microcomputers 
designed to help you manage 

your business better 

Not just power, but simplicity, too. And 
compactness. Keyboards and controls 
have been more thoughtfully designed to 
make working with Xerox micro- 
computers easier and more comfortable. 

The new Xerox 820 II range, for 
example, has all the built-in memory and 

eRe eeneeX eee 

PREP ULADAULUESLARAAAAES AL 

TOTTI TT 

-—--—— 

Name 

Position 

elephone Number 

Address 

Seen oreamisnon | 

24-HOUR ENQUIRY SERVICE. ASK THE OPERATOR FOR 

: 

operating power you could possibly need. 
It’s CP/M* based with 8-bit or 16-bit 
versions. You could select the advanced 
820 II HRG, with on-screen graphics for 
plans, graphs and so on. 

For extremely powerful word 
processing and microcomputing together in 
one complete system, there’s the Xerox 823. 

And remember these are expandable 
systems that grow as your business needs 
grow. At the same time, they’re adaptable 
systems, with many disc drive and printer 
options to suit your requirements. 

Software for every aspect of your 
more efficient business. 

Every aspect of your business can be 
controlled more efficiently by you and your 
better designed Xerox microcomputer 

Budgetry and financial analysis, 
records and data management, word 
processing, plus specific business 
accounting packages that help you to 
calculate payroll, update sales ledgers, and 
monitor stock control,and more. 

Suddenly, you could have instant 
access to all the information you need to 
make informed business decisions — 
information you can update, manipulate, 
and store on easy-to-file discs. 

Youre able to work in your choice 
of computer languages too, including 
BASIC, Pascal, Cobol and APL. 

Which Retox microcomputer 
system is right for you? Let us point you in 
the right direction right now. To the 
coupon below. Simply fill in and freepost 
it today. 

Alternatively call our 24-hour 
enquiry service. Dial the operator and ask 
for Freefone 2279. 

*® CP/M isa registered trademark of Digital Research Inc. 

RANK XEROX 
® Xerox and Rank Xcrox are registered trade marks of Rank Xerox Ltd. 

FREEPOST THIS COUPON TODAY! 
NO STAMP REQUIRED 

To: Rank Xerox (UK) Ltd, Freepost, 
~ Admail 38, London NW1 1YH 

microcomputers. Please ask my local authorised dealer to 
| Yes, I’d like to know more about the Xerox 820 II series of 

| contact me soon, to arrange a demonstration. 

Postcode 

Pa Please tick if you are a Rank Xerox Customer. 

__ FREEFONE 2279 ,_ | 
__ ___ OR DIAL 01-3801418 —_. ___. WM-9.83 | 



JABBERWOCKY give you the chance to become a secret 
agent! Can you reach London with the secret plans before the 
KGB reach you? 
This adventure game with Arcade Action features single key 
commands for fast, real-time excitement! Written entirely in 
machine code for the 48K Spectrum! 

WILL YOUR AIRLINER REACH ITS DESTINATION? 

CAN YOU OUT-SHOOT THE ENEMY? 

WILL YOU EVEN FIND THE GUN? 

WHO IS MRS. BORGIA? 

WANTED — MACHINE CODE PROGRAMS — EXCELLENT ROYALTIES PAID 

Pert TIO 0 OF 
é : * Pe) R “ a J 2 

4 
} 

JABBERWOCKY SOFTWARE 

610 WASHWOOD HEATH ROAD, 

BIRMINGHAM B8 2HG. 
Access or Barclaycard Orders Ring 

021 326 6394 

| enclose cheque/P.O. payable to Jabberwocky totalf........... ..... Or debit 
Access/ Barclaycard. 

(LET TT 
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Send to Jabberwocky Software 610 Wash Wood Heath Road Birmingham B8 2HG 

JABBERWOCKY 



Way back in June, after the 
heady success of the Pet Show, 
there were a lot of new 
Commodore products heralded 
as being just around the corner. 

The Show was successful in 
terms of numbers of people 
through the door, numbers of 
new products that Commodore 
managed to get almost ready for 
the Commodore 64, and the 
numbers of 700 series machines 
that were on display running a 
wide variety of software. 

So successful as a company 
public relations exercise was it 
that, just one week after the 
extravaganza was Over, we 

received a press release regarding 
next year’s Show, saying that 
(apart from being at the same 
venue) the Show for 1984 would 
run from the 4th to the 11th June. 
You don’t need a Vic 20 to 

work out that that means an eight 
day Show, running from 
Monday to Friday. 
One could cynically argue that 

the new products announced for 
1983. might actually be on sale on 
the last day of that Show. 
Certainly there’s no sign of any 
of them appearing in the shops 
yet. 

_ If you went to the Show you’ll 
certainly remember that amazing 
football game for the 
Commodore 64, a two-player 
game featuring crowd noises, two 
complete teams and a Bruce 
Grobelaar impersonating goal- 
keeper. It lacked the toilet rolls 
and hooliganism, the tackles 
from behind and players being 
sent off, but football could do 
without all that anyway. 

It was also being offered by 
one unscrupulous Commodore 
employee on disk, to anyone who 
would care to buy him/her a 
rather large supply of alcohol. 
Being offered typical Which 
Micro? column rates I had to turn 
that offer down, but it seems that 
the only way to get your hands on 
a copy of the program today 
would be to get in touch with that 

a 
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All right! Let’s see it work this out, then. 

Lane ’ 

1 OS 34 

Pete Gerrard reflects on the importance of. 
public relations, user groups and US mags 

self-same employee. 
There were many other games 

for the 64 there as well, but they 
too are noticeable in the shops 
only by their absence. When will 
Commodore learn that, if you 
announce a product you’ve also 
got to release it! 

One Commodore employee 
was heard to say to one poor 
buyer that the 500 series would be 
on sale again in the summer. 
Whatever else he said, he 
neglected to report that it 
wouldn’t be on sale in the UK. Or 
anywhere else, for that matter. 

More Exhibition News 
Also on display at the Show 

was Jeff Minter, the name behind 
the amazing Llamasoft. He 
writes great games, just about 
everything produced by 
Llamasoft is a gem, but...oh 
dear! If he ever appoints a PR 
company it'll have its work cut 
out. . 

Interceptor Micros suffers 
from the same fate at the hands 
of its diminutive star writer: 

These’ new companies, 
products of a microcomputer age 
that has made them very rich 
very quickly, will have to learn 
just as much as Commodore will 
that it takes more than great 
software (or great hardware) to 
keep a company going. You need 
image too, my friends. 

GLIGROS 

Ve 

Since the Show, there has been 
nothing too new on the 
Commodore front from the 
company itself. New employees 
come and go, most of whom 
seem to have had most of their 
computer experience selling 
milk, or marketing porno 
Magazines — OK, I admit I 
made that one up! — or other 
jobs which have little or no 
relevance to the computer world. 

Outside Commodore, how- 
ever, many things are happening, 
you'll hopefully be pleased to 
know. : 

For instance, price cuts by the 
major stores continue to bring 
the cost of Vics and 64s down to 
ever more affordable levels, 
although there’s plenty of margin 
yet for more cuts. ! 

If, as seems to be true, the Vic 
20 costs more to make than the 
Commodore 64, why is there still 
a vast price differential between 
the two? Commodore has the 
opportunity to wipe out all the 
Opposition, but it just doesn’t 
seem to be taking it. ; 

Still, if you live in London you 
can always go along to Morgans 
Camera Store in Tottenham 
Court Road-and pick up a nice, 
cheap second hand machine. See 
July’s Which Micro? for more 
details. 

New Bookware 
Well, you’ve got to call it 

something. There’s software and 
hardware, so why not bookwaré? 

Whether you buy a machine at 
full price or not, you will 
presumably be wanting further 
information about your new 
computer sooner or later, so let’s 
take a look at some of the 
American magazines that 
produce Commodore dedicated 
material. . 
Of these magazines, Com- 
modore’s own Power/Play (the 
games one) and Commodore: 
The MicroComputer Magazine 
(the more serious one) are getting 
better, but not yet worth the 
effort of seeking them out. 

However, if you want to know 
what our transatlantic cousins 
are up to, writing to Commodore 
UK (Vicsoft, 675 Ajax Avenue, 

Trading Estate, Slough, 
Berkshire) should elicit a 
response. 

On the more general side, 
Compute! continues to be the 
main American source of 

Commodore related useful 
information, with every issue 
containing many articles of use 
to owners of all Commodore 
machines, even back to the 
original small keyboard Pets. 

It also covers a number of 
other 6502 based micros, Atari 
and Apple amongst them, but 
its long-standing connection 
with Commodore should ensure 
a healthy supply of Pet/Vic/64 
related articles for a long time 
yet. You’re not likely to see this 
one in the nearest shop, but your 
newsagent can probably get youa 
copy if you ask ‘him nicely. 

Byte, the monthly encyclopae- 
dia that Daley Thompson 
probably uses for weight train- 
ing, usually contains some 
articles of Commodore interest, 
but with this one you are well 
recommended to find a shop that 
sells it and just buy certain issues. 

Each issue deals with a specific 
subject in the world of micros, be 
it robots, adventure games, 
financial forecasting or 
whatever, so just choose the one 
you want. | 

The Transactor from Canada 
is a very fragmentary 
publication, but when it does 
appear it always has something of 
note. Try Commodore UK again 
on this one. 

The Torpet, also from 
Canada, is very expensive for 
what it is, but you do get access to 
its vast library of (almost) free 
software. It can be reached at 
Horning’s Mills, Ontario, 
Canada LON 1JO. If you fancy 
using your boss’s ’phone, it’s on 
(519) 925-5376. 

User Groups 
User Groups continue to 

produce their offerings, some of 
these being very good indeed. I 
would heartily recommend 
anyone to join their local user 
group. 

Details can usually be found in 
your local library or town hall, 
but if not then the overall figure- 
head is one Wing Commander 
Ryan (aka Mick), who lives at 
Riverhead, 164 Chesterfield 
Drive, Sevenoaks, Kent. 

Drop him a line (don’t ring, 
he’s a very busy man: that’s why 
there’s no telephone number!), 
and as well as a courteous and 
speedy reply you will also get 
details of your nearest user 
group. 

Subscription to a user group 
usually entitles you to a monthly 
(or bi-monthly) magazine, as well 
as access to a very large library of 
programs. Well worth joining. 

8 | 



WISOFT PASCAL 
DEVPAC 

Quality ZX SPECTRUM Software 
Hisoft Pascal 4T and Hisoft DEVPAC turn the SPECTRUM into a powerful machine - ideal 
For those who wish to produce quality software, be it business, educational or games 
software. Hisoft Pascal is also available on other machines - see below, 
Hisoft Pascal produces programs that run up to 100, and in some cases 1000!, times faster 
than the equivalent programs written in ZX BASIC. This Pascal compiler is a virtually 
complete implementation of Standard Pascal (Jensen/Wirth), comes complete with a 60-page 
manual and represents tremendous value for money. 
Hisoft DEVPAC comprises a powerful assembler and a disassembler/ debugger which open up 
the secrets of fast machine code programming on the SPECTRUM. DEVPAC contains a unique 
blend of advanced features that you will not find together in any other product. These 
include conditional assembly, front panel display of registers, single step of programs 
(Even in ROM) and much; much more. ‘DEVPAC is most highly recommended’ - Your Computer, 
May 1983, STOP PRESS Pascal now supplied with free LOGO. Turtle Graphics. 
PRICES: SPECTRUM: PASCAL 4T - £25 inclusive. DEVPAC - {12-50 inclusive. 

PASCAL 4T for the SHARP MZ80A/K/B, NASCOM, NEWBRAIN - £25 plus VAT, 

HISOFT 
60 Hallam Moor 
Liden Swindon 
Wilts. 
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2H SPECT 
LS’ GHOST’S REVENGE 

by Dominic Wood 
The best maze-chaser game available for the Spectrum “Super-fast 
machine code action “Excellent graphics *Full use of colour *Sound 
effects and tunes “Normal or Invisible maze *Skill level selector, 

, novice to expert; this game cannot be beaten “Usual features, gobble 
action, four ghosts, power pods that turn the ghosts blue, blue 

Rr seeseeeeneremrenoreanenenennns 

ghosts give 400, 800, 1200, 1600 bonus points. Top score, for 
Spectrum 16k or 48k. ONLY £5.95 

| b’cveotron 
by Dominic Wood 

New from Micromania, this has to be one of the best arcade type 
games available for the Spectrum. Blast away the attacking robots 
before they get you “Super-fast 100% machine code action 
"Excellent, smooth full colour graphics “Explosive sound effects 
“Four different types of robots *Deadly accurate bombs *With up 
to 50 robots on screen at a time, this game cannot be beaten. Top 
score, for Spectrum 16k or 48k. ONLY £5.95 

PRICES ARE FULLY INCLUSIVE. GUARANTEED DESPATCH BY 1ST CLASS RETURN POST. TRADE INQUIRES WELCOME 
Send cash/cheque/PO to: Micromania. 14 Lower Hill Rd., Epsom, 

MIGROM ANIA Surrey, KT19 8LT. Please write clearly your Name, Address and 
- magazine & month this advert was seen in. 
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With so much of the ‘my teddy 
bear is bigger than yours’ 
syndrome in home computing 
these days, 
Spectrum, Dragon versus Oric, 
etc), I find myself being driven to 
acting like the proverbial dirty 
old man when it comes to buying 
software, so paranoid am I about 
the apparent inferiority of the 
Spectrum. 

Carrying new purchases in my 
inside pocket in a plain cover, 
fearing the ubiquitous computer 
elitist pointing his finger at me, 
shouting ‘‘He’s only got a 
Spectrum”’ across the street and 
everyone joining in with the 
derisive laughter. 

It comes as a great relief, then, 
to find that enough people take 
this machine seriously to produce 
a wider range of software for it 
than seemingly any other, even if 
half of it was scribbled on the 
back of a beer-sodden envelope 
by some innebriate opportunist 
(me!!). 

Well, it seems that one 
particular bunch of decidedly 
sober neo-entrepreneurs have 
even taken the trouble to update 
their programs — even though 
they were excellent before. 

New developments 
This company is Hisoft, whose 

original Devpac assembler/dis- 
assembler I briefly mentioned 
two months ago, and after a chat 
with them at the Earl’s Court 
show in June, I managed to 
procure the updated and much- 
improved Devpac 2. 

This consists of much the same 
package as the original, with the 
same large manual, and the two 
programs on one cassette. As 
they now offer more facilities, at 
the time of writing there was a 
second manual issued as a 
temporary adjunct to the old 
one, but after a little experience 
they are surprisingly simple to 
use. 

The assembler, GENS2, has all 
the facilities as before plus a 
couple more; one of particular 
interest being the ability to 

(BBC versus |: 
sy 

Adam Denning gens up on machine code 
development for the Spectrum 

‘include’ files previously written 
into new programs, rather like a 
macro-assembler. The big 
advantage with this is that you 
can have, say, 20K of text in this 
included file, and yet take up 
only about 4K of memory to 
assemble the lot. 

This is probably the most 
useful feature I can think of on an 
assembler, and so far I have 
managed to assemble 20K of 
object code using this method, 
despite having text files — ie the 
source code — amounting to 
about 40K, which simply could 
not have been assembled in one 
go before. 

Mind you, one facility that I 
have great difficulty in divining a 
use for is the much-vaunted 
conditional assembly function, ie 
IF condition THEN assemble 
code ELSE don’t, which nearly 
every assembler review tells you is 
so important — it isn’t. 

The other part of Devpac is 
MONS2, a disassembler/monitor, 
which can single step through 
code, do all a_ professional 
monitor can do, and produce text 
files for GENS2 from what it dis- 
assembles — heaven for any 
programmer. 

The mechanics of single 
stepping (ie executing one 
instruction at a time) have 
previously been such that it has 
Only been possible to step 
through RAM locations, and 
indeed both MONSI and 2 have 
this limitation, but then I never in 
my wildest dreams could have 

hoped for the ability to step 
through ROM — it just isn’t 
possible, is it? Just wait until 
MONS3 comes out — it can! I 
received this version (pre- 
production) at Earl’s Court too, 
and it leads me to one conclusion; 
if you write programs in machine 
code, buy Devpac — it is the best 
one currently on the market. 

Nothing’s perfect 
Of course, there is always a 

cloud on the horizon — bugs. 
Devpac I seemed to have none at 
all, but all the new ones have little 
problems which will no doubt be 
ironed out when they are 
released, but here is a list of them 
for future reference: 
MONS2: very slight corruption 

in the files it produces for GENS 
— a quick look through the text 
solves this, however. 
MONS3: I know this hasn’t 

been released yet, but there is a 
problem with single stepping — 
sometimes it just won’t do it. 
GENS2: On return to Basic, 

the stack is corrupted, and if you 
don’t issue a CLEAR command 
Straight away (which resets the 
stack), the chances are that you 
will spuriously re-enter GENS 
and not be able to get out again. 

Finally, all three programs 
disable the interrupts, so if you 
are single-stepping through 
something that relies on 
interrupts, beware! This is not a 
bug in the code, more one in the 

manual — Hisoft should really 
let us know. 

incidentally ripped off from 
Steven Vickers’ suggestion in the 
Spectrum manual itself — but 
there’s nothing wrong in that. 
There is, however, something 
wrong in a book written 
specifically for beginners that 
contains numerous confusing 
errors, and unfortunately a few 
ghastly mistakes have slipped 
through. 

Some examples: page 120: they 
state that the ‘SLA’ instruction 
can only operate on the 
accumulator — someone had 
better tell Zilog in that case! On 
the same page — ‘“‘This is 
effectively multiplying ‘A’ by 2 as 
long as nothing is transferred to 
the accumulator’? — they mean 
from the accumulator. 

On page 136, where they are 
talking about reading the 
keyboard, they quite rightly say 
that a reset bit in the relevant 
input port corresponds to a key 
pressed. But then all the routines 
they give assume exactly the 
opposite to be true. 

Then again, the section on the 
attributes file on page 143 
consistently refers to 60 hex when 
it really should be 5A hex. 
My recommendation goes to 

the books from Shiva and 
Granada publishers on_ this 
subject as they are not only less 

(Stop Press: HiSoft claims all | patronising, they are also to a 
software is now debugged — 
watch this page.) 

Bugs aside, I wouldn’t be seen 
without Devpac — this is a 
wholly professional piece of 
software that at £12.50 is good 
value. 

Whilst on the subject of 
machine code, it seems that a lot 
of people are put off it because 
someone has told them that it’s 
hard to get to grips with, and they 
can find no suitable literature to 
convince them of the contrary. 

In an attempt to fill this gap, 
therefore, Melbourne House 
brought out a book some time 
ago called Spectrum Machine 
Language For The Absolute 
Beginner — a title that was 

large extent correct. 
At the very same show, I 

picked up a copy of Imagine’s 

new game, Jumping Jack, which 
is one of its better games, being a 
sort of ‘Frogger’ thrice removed 
and at least three times as 
difficult. 

No frogs — just a lot of lines 
with moving holes in to jump 
over. Each time you jump, a new 
hole is generated, so the only way 
to ensure success is to take every 
chance you get and traverse each 
level in one go, otherwise there 
are too many holes to contend 
with. More interesting than a lot 
of rival games. 
Hisoft is at 60 Hallam Moor, 
Liden, Swindon SN3 6LS. 

. 
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There are, in my humble opinion, 
three types of Atari owner. The 
first is the person who plays war 
games and bought an Atari on 
the strength of Eastern Front, 
Chris Crawford’s simulation of 
Operation Barbarossa, in which 
the main protagonists were the 
Germans and Russians in the 
Second World War. The second 
is the person who bought the 
Atari first and then Eastern 
Front, and the third, the person 
who has not even seen Eastern 
Front. 

If you are one of those in the 
third category can I suggest that 
you at least try to see Eastern 
Front. You will be surprised at 
the graphics and smooth scroll- 
ing, the computer also plays a 
mean Russian. I don’t intend to 
review the game, many people 
have done so before me. Instead I 
want to look, for the benefit of 
those of you in the first two 
groups, at new computer war 
games that have appeared on the 
market since. 

Close Assault 
The first of these is a recently 

released game from Avalon Hill. 
This company will be known to 
many wargamers as a manufac- 
turer and publisher in the fore- 
front of board wargaming. To 
many in the computer field 
Avalon Hill is just a company 
that produces computer software 
at a reasonable price, but often 
the programs are not all that they 
should be. 

Close Assault is a computer 
version of a board war game 
known as Squad Leader. This 
game has, over the past two or 
three years, become one of the 
top sellers in the war game world. 
You are placed in cornmand of a 
number of squad level groups 
(about 10 men) and you have full 
command over all of their 
actions, what weapons they 
carry, where they go, and who 
they fight. 

With many add-on games, 
Squad Leader has become a giant 
with a giant set of rules. Close 
Assault has. gone back to those 
early. days with a small, but 
extremely playable system in 
which the computer or another 
human will play one of the sides. 

On opening the box you are 
confronted with a 40K cassette or 
disk, a colourful mapboard, 
cardboard counters, a record pad 
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This month, Ron Stewart dons his cam 

and a rules booklet. The map- 
board details one and two storey 
buildings, roads, woods, walls 
etc, and has a pattern of 
hexagons overlayed on top to 
regulate movement.and position. 
Each hexagon is given an alpha- 
numeric code. 

The counters represent the 
squads of men, each nationality 
having a different colour; blue 
for the Germans, brown for the 
Russians and green for the 
Americans (What! No Tommies?). 
Each squad counter is allocated 
an identification number and 
squads come in three groups; 
elite troops, riflemen and four 
man gun crews. 3 
On loading the game the 

computer will ask various 
questions such as what scenario 
do you require and who will be 
commanding the countries 
involved. It will then go on to ask 
you to allocate start positions to 
your squads on the battlefield. 
This point can be crucial to the 
rest of the game and defensive 
positions must be chosen well. 

The computer holds each map- 
board hexagon and its contents 
within its memory. If you areina 
hexagon directly in front of a 
building you will obviously not 
be able to see or fire into the 
hexagon directly behind that 
building. This is known as line of 
sight and it will have a great 
bearing on the way you play the 
game. Two storey stone buildings 
make good defensive positions, 
for instance, but are useless if you 
are on the attacking side. 

After placing your squads in 
position you must allocate the 
weapons that are available to 
you. These include three 
different types of ‘machine gun, 
as well as flame throwers and 
demolition charges that can be 
allocated to the elite squads only. 
These elite squads also have one 
smoke charge that can be fired to 
give you cover while moving. 

Leaders are also allotted to 
squads to try to stop them from 
losing their morale and running. 
from the battlefield. There are 
less leaders than squads and they 
must be allocated to the key 
squads in your battle plan. You 
must be especially careful of one 
leader for he represents you. If he 
is killed in the battle the 
computer will take over both 
sides and continue to the end 
without consulting you. 

SS paspeneoen 

After this setting-up period the 
game itself commences. In each 
turn you will go through a series 
of fire and movement phases 
controlled by the computer. All 
you have to do is enter the 
position of the squad and where 
you wish to move or fire to. Only 
experience will tell you the best 
places to go and the best ranges 
for each weapon but the rules 
booklet does give some clues. 

You must also take account of 
the ‘‘Fog of War’’. Enemy units 
will remain hidden until your 
troops get close enough to spot 
them. In some locations this can 
mean that you will not know of a 
Squad’s presence until you 
literally trip over them. The game 
lasts for 10 turns and a game will 
usually take about an hour anda 
half to play. 

I think this is the best game of 
its type around and it rises head 
and shoulders over Avalon Hill’s 
other two offerings in the same 
category. These being Tanktics 
(early Chris Crawford) and 
Dnieper River Line. Anybody 
who bought either of those two 
and thought them a bit duff 
should not be put off from buy- 
ing Close Assault and if you want 
a departure from the grand 
strategies of Eastern Front then 
why not give it a try? © 

Close Assault is also available 
for the Apple and TRS-80. 

Battle for Normandy 
Battle for Normandy from 

Strategic Simulations Inc. is 
another type of war game that is 
as different from Close Assault 
as chalk is from cheese. It 
resembles Eastern Front in that 
the mapboard is displayed on the 
television screen. That is where 
the resemblance ends because 
Normandy has a lot more 
variants to deal with. It is quite a 
complicated game to play, not so 
much in the strategies themselves 
but in relation to the logistics of 
command. 

On loading the game the 
computer will ask you if you want 
to play the historic game, in 
which all units, combat factors 
and leadership ratings closely 
resemble history, or if you want 
to change them around. This 
feature is great for the novice 
general as the Germans can be 
made to look as if: their bullets 
were made of cream and their 
boots of lead. | 

ouflage gear and goes on the rampage 

You also have to allocate 
supply expenditure to four main 
elements. They are fuel, general 
supplies, combat supplies and 
amphibious transport. Calculate 
these figures wrongly and your 
whole battle plan can go to the 
wall. To make calculating such 
supply figures more difficult they 
have to be entered two turns in 
advance. This is to simulate the 
time lapse between asking for the 
suppliers and them being shipped 
out to Normandy from Britain. 
Weather is also a factor to 
consider as this will affect the 
amount of air support and 
supplies your troops will receive. 

The game commences with the 
allied forces trying to land on the 
beaches. Not all of them can land 
at the same time because of the 
limited number of amphibians to 
get them ashore. Once ashore 
your troops: will come into 
contact with the Germans almost 
immediately and this will also 
limit the amount of troops you 
can get ashore because units have 
to stop on contact with the 
enemy. So you can see, units have 
to be choosen carefully. Do not 
forget to land some depot units at 
the same time otherwise your 
forces could be left with no 
supplies and, in a weakened 
state, lose the beach-head. 
When in contact with the 

enemy you are given options as to 
what units to use, how much air 
and naval support to give them 
and the type of defence or attack 
strategies to use. At the end of 
each turn you are given your 
victory level. Victory points are 
awarded for reaching certain 
objectives and points inland. The 
game lasts about three to four 
hours but unlike Close Assault 
and Eastern Front it can be 
saved at the beginning of each 
turn. 

Battle for Normandy is avail- 
able on 32K cassette and 40K disk 
and versions are also available 
for the Apple and TRS-80 
computers. 

Finally, a request for informa- 
tion. I am currently evaluating 
Maplin’s new modem kit for a 
future article. If anyone has 
made the modem or is currently 
using it to communicate with 
other computers, please let me 
know. 

Avalon Hill Games lives at 650 
High Road, North Finchley, 
London N12. 

WHICH MICRO? SEPTEMBER 1983 





wees... _2XMicrodrive 
and more! ystem preview! 

For some time now, the new ZX 
Microdrive has been the subject 
of much discussion. Which is 
only to be expected, when the 
object of everyone's anticipation 
is completely new to the world 
of computing. 

Microdrive provides high- 
speed access to truly massive 
storage. With just one Microdrive, 
you'll have at least 85K bytes of 
storage, and the ability to LOAD 
and SAVE in mere seconds. 
Yet the ZX Microdrive is about 
the size of a Spectrum mains 
adaptor, and costs less 
than £50! 

First stocks are now in. 
Microdrives will be released on 
an order of priority basis. 
Spectrum owners who pur- 
chased by mail order, direct 
from us, will be sent full details ZX MICRODRIVE 

including how to order, ina At least 85K bytes storage, loads a typical 48K 
series of mailings that begins program in as little as 9 seconds: £49.95. 
with the earliest names on 
Our list. 

And if you didn't buy 
by mail order? 

Don’t worry — for a colour 
brochure with full information 
on Microdrives, including how 
to order, just send us your 
name and address (use the 
coupon at the back of this 
issue of Sinclair Special). But 
remember, the sooner you 
send us your name, the sooner 
you'll get on the list. 

Of course, there’s much 

TS Aci ll 

more to Sinclair than Micro- ZX MICRODRIVE CARTRIDGE 
| drives, as you'll see on these Compact, erasable, revolutionary. Complete with 

pages. The latest releases of its own storage sleeve. Contains up to 50 files, 
| Spectrum and ZX81 software with a typical access time of 3.5 seconds: £4.95. 
1 have been amongst the most 
| successful ever. Prices of most 
} established Sinclair products 

| are at their lowest ever. To buy 
what you want, just use the 
Order Form. 

Until the next issue of 
Sinclair Special, and more 
good news... 

Nigel Searle, Managing Director, ; 
Sinclair Research Ltd. ZX INTERFACE 1 

Necessary for sending and receiving data from ZX 
ae Come and see us — and all Microdrive. Includes RS232 interface, enables 
that's new at Sinclair — at the creation of local area network of 2 to 64 Spectrums. 
PCW Show, Barbican Centre, Attaches to the underside of your Spectrum. 
from Sept 28th to Oct. 2nd. Purchased with ZX Microdrive, just £29.95. As 
We'll be pleased to see you! separate item, £49.95. 



_ Six new ways to make more 
of your Spectrum 

Take a look at these brand-new titles. 
Each is an outstanding new program 
using the full potential of the Spectrum, 
for games with stunningly animated 
graphics, for strategies of fiendish 
cunning, for masterly applications of 
computing capability... 

Cyrus-IS-Chess Based on the Cyrus 
Program, which won the 2nd European 
Microcomputer Chess Championship 
and trounced the previously unbeaten 
Cray Blitz machine. With 8 playing levels, 
cursor piece-movement, replay and 
‘take-back’ facilities, plus two-player 
option. The 48K version has many addi- 
tional features including an extensive 
library of chess openings. For 16K or 
48K RAM Spectrum. 

Horace and the Spiders Make your way 
with Horace to the House of Spiders, 
armed only with a limited supply of anti- 
spider-bite serum. In the house, destroy 
the webs before the spiders can repair 
them. Then destroy the spiders, before 
they destroy Horace! Undoubtedly the 
creepiest Horace program ever produced! 
For 16K or 48K RAM Spectrum. 

Computer Scrabble The famous board 
game, on-screen - with the whole board 
on view! A huge vocabulary of over 
11,000 words. Full-size letter tiles, four 
skill levels — the highest of which is 
virtually unbeatable. For 1 to 4 players. 
For 48K RAM Spectrum. 
(SCRABBLE trademark and copyright licensed by 

Scrabble Schutzrechte und Handels GmbH -a J.W. Spear 
and Sons PLC subsidiary.) 

Backgammon A fast, exciting program, 
with traditional board display, rolling dice 
and.doubling cube. Four skill levels. For 
experts — or beginners. (Rules are 
included — it’s the quickest way to learn 
the game.) For 16K or 48K RAM Spectrum. 

FORTH Learn a new programming 
language, as simple as BASIC, but with 
the speed of machine code. Complete 
with Editor and User manual. For 48K 
RAM Spectrum. 

Small Business Accounts Speeds and 
simplifies accounting work, produces 
Balance Sheets, Profit and Loss informa- 
tion and VAT returns. Complete with 
User manual. For 48K RAM Spectrum. 

Overleaf—your Sinclair order form. 



These three new cassettes offer two 
totally different challenges to you and 
your ZX81. The games — like so many 
ZX81 games today — really do use the 
ZX81’s capability. The FORTH program 
is a fascinating extension of your own 
computer understanding. 

Sabotage. Defender or attacker? The 
choice is yours in this exciting game. 

Be the guard and defend the 
ammunition in the compound — or be 
the Saboteur and attack it! 

Written by Macronics for a ZX81 
with 16K RAM. Cassette price: £4.95. 

City Patrol. You are the Commander of a 

laser-firing ship. Your task is to intercept 
and destroy alien suicide ships 
descending on your city. 

Written by Macronics for a ZX81 
with 16K RAM. Cassette price: £4.95. 

FORTH. Discover a new programming 
language which combines the simplicity 
of BASIC with the speed of machine 
code. FORTH’s compiled code occupies 
less than a quarter of the equivalent 
BASIC program and runs ten times as 
fast. Free User-Manual and Editor 
Manual with each cassette. 

Written by Artic for a ZX81 with 
16K RAM. Cassette price: £14.95. 

To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. 

Section A: hardware purchase 

Qty item 

ZX Spectrum - 48K 

ZX Spectrum —- 16K 

ZX 81 (including 1.2A Mains Adaptor) 

16K RAM pack for ZX81 

ZX Printer 

1.2A Mains Adaptor, for use with 
ZX81 computer/ZX Printer com- 
bination (only required if you have 
an early ZX81 with 0.7A Adaptor) 

Printer paper (pack of 5 rolls) 

Postage and packing: orders under £90 

ordersover £90 

*Delete/complete as applicable. 

ORDER FORM 

Section B: software purchase 

Item Price Total Item Price Total 
Code £ £ Qty Cassette Code £ £ 

3000 129.95 FOR SPECTRUM 

3002 99.95 G22/S:Backgammon 4021 5.95 

1003 39.95 G23/S:Cyrus-IS-Chess 4023 9.95 

1010 29.95 G24/S:Horace & the Spiders - 4022 5.95 

1014 39.95 G25/S:Scrabble 4024 15.95 

1002 7.95 Lt: /S:FORTH 4400 14.95 

B6 /S:Small Business Accounts 4605 12.95 

FOR ZX81 

1008 11.95 G25: Sabotage 2124 4.95 

0028 2.95 G24: City Patrol 2123 4.95 

0029 4.95 LT: FORTH 2400 14.95 

TOTAL £ 3 TOTAL £ 

Sinclair Research Ltd, 

Surrey GU15 3 PS. 
Telephone: (0276) 685311. 

Prices 
Ele 

round-up :: 
adc 

ZX Spectrum 48K 4 
now just £129.95. ie 
ZX Spectrum 16K We 
now just £99.95. 

ZX81 now just £39.95. 

16K wae Pack for ZX81 
29.95. 

ZX Printer now just £39.95. 

1.2A ZX Mains Adaptor 
£7.95. 

Printer Paper (5 rolls) 
£11.95. 

How to order 
Simply fill in the relevant section(s) on 
the order-form below. Note that there is 
no postage or packing payable on 
Section B. Please allow 28 days for 
delivery. Orders may be sent FREEPOST 
(no stamp required). Credit-card holders 
may order by phone, calling 01-200 0200, 
24 hours a day. 14-day money-back 
option. 

Sicilia | 
Stanhope Road, Camberley, 

*Please charge to my Access/Barclaycard/Trustcard account no: 

*| enclose a cheque/postal order made payable to Sinclair Research Ltd for £ 

| Signature Mr/Mrs/Miss | | | | | | | a 

| | SOR don ii its Seen ah bday ld idel f . pao apaihe ia a | eae inc sleet ts is he 

ike eae Weis Se Re oe | ere he eh oa] elo et | 1 [WH 80g 
| (Please print) 
/ 

2X Microdrive information request 
| Please send me a colour brochure with full specifications of ZX Microdrive/Interface 1, and add my name 
| to the Microdrive Mailing List! (tick here) [ ](Remember to include your name and address on the form above) 
He i 

a | 
d 
| 
4 

d 



While details of the Acorn 
Electron have been shrouded in 
mystery for both users and press 
alike, Acornsoft’s activities have 
been rather less ‘classified’. In 
addition to releasing several new 
programs for the BBC computer 
it has announced plans for 12 
programs to run on the Electron, 
which will be launched at the 

| same time as the new machine. 
Most of the Electron software 

is already available for the BBC 
Micro, and some has undergone 
minor surgery to make it suitable 
for the new model. 

There are six games titles in the 
release — Monsters, Meteors, 
Snapper, Draughts & Reversi, 
Chess and the new Starship 
Command. Programs of general 
interest make up the dozen — 
Creative Graphics, Graphs & 
Charts,. Tree of Knowledge, 
Lisp, Forth and Personal Money 
Management. | 

ACORN ANGLE 

Clive Williamson reviews Acorn’s new 
programming languages and some BBC games. 

the BBC machine will be pleased 
to know that both languages are 
now available for them on disk as 
well as cassette. | 

Forth seems to be gaining in 
popularity with micro users, as it 
is very fast in operation — 

Acornsoft’s new programming languages for the BBC Micro Model B. 

Only Meteors is significantly 
different from the Beeb version 
being in black and white instead 
of colour. The other programs 
have all had the Mode 7 displays 
removed, as the new machine is 

| not capable of supporting tele- 
text. The programs are slightly 
cheaper than their BBC counter- 
parts, selling at £9.20 including 

| VAT. | 
| Acornsoft has been very active 
| with languages in the period up to 
| the Electron launch date, having 
} now completed a BCPL package 

for the BBC Micro, and published 
| the long-awaited manual to go 
with Forth. 

} The fact that both Forth and 
| Lisp are in the initial batch of 
‘programs for the Electron is 
indicative of Acornsoft’s serious- 
ness in this area, and owners of 
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typically five times faster than 
Basic — and very little space is 
needed for program storage. It 
encourages the writing of well 
structured programs and is very 
easy to de-bug in the initial 
stages. 

Acorn Forth 
The new book Forth on the 

BBC Microcomputer has a very 
good pedigree, as it has been 
written by Richard De Grandis- 
Harrison, chairman of the UK 
Forth Interest Group. Costing 
£/.5Q.. it @ets “as: a ‘general 
introduction to the language. 
A glossary details all the 

Forth-79 standard words, and 
there are sections covering topics 
such as graphics, sound, loops, 
the stack and defining new 
words. Surprisingly, there are no 

s 

major program examples, but the 
book is full of short program 
sections illustrating the text. 
BCPL is block-structured, like 

Pascal, and the Acornsoft 
version has been written in 
conjunction with Martin 

Richards, the originator of the 
language. One of its major 
features is its transportability, 
and as an aid to programming it 
has a large number of different 
types of loops. 

The BCPL compiler generates 
a very compact intermediate 
code, called CINTCODE. It is 
this code which is interpreted, so 
that although BCPL is slower 
than machine code, it does havea 
considerable speed advantage 
over interpreted languages such 
as Basic. 

Acornsoft’s BCPL package 
includes the interpreter in a 16K 
ROM, a dual standard 40- or 
80-track disk containing the 
compiler and library routines, 
and a bulky 450 page user guide. 

and enthusiasts though — the 
whole lot costs £99.65! The book 
BCPL on the BBC Micro- 
computer, to be published later 
this year, should help those who 
just want to find out about the 
language, as it will cost a more 
modest £7 or so. 

One frustrating aspect about 
all this language activity is that 
there is currently nothing on the 
market in the way of programs to 
run under Forth, Lisp, or BCPL 
for the BBC Micro. Acornsoft 
says it is planning some support 
soon, with a Forth Welcome Pack 
in the pipeline, and a number of 
BCPL utilities are now under 
development. 

The first programs to see the 
light of day for BCPL users are 
likely to be in a Calculation 
Package giving floating-point, 
decimal fixed-point and fast 
Sine, Arcsine and square root for 
graphics routines. In the mean- 
time we will have to struggle 
through, left to our own devices. 

New BBC games 
If all that sounds rather 

technical, let me tell you about 
the new games for the BBC 
Micro. Four new titles have 
appeared recently, and very good 
they are too! 

Missile Base is a hair-raising 
attempt to defend Moon-base 
against salvos of deadly neutron 
missiles falling from space. 
Either joysticks or the keyboard 
will control your gun sights, and 
a separate key is required to fire 
from each of three defence 
stations. 

Some strategy is involved, as 
you only have nine rockets in 
each station, and some of the 
falling missiles dodge your fire. 
The key arrangement is slightly 
complicated, but the game is 
enjoyable and colourful. 

Acornsoft’s Snooker is an 
excellent computer version of the 
game. It is essential to have a 
colour TV to play, of course, 
otherwise you could end up 

Missile Base 
The price makes it more suited | for the BBC — an old 

to educational establishments | favourite in a new version. 
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Hopper — a new version of the arcade classic from Acornsoft. 

potting the wrong balls. 
Played with joysticks or key- 

board, Snooker is very engross- 
ing, and for once here is a game 
designed to be played by two 
people. It is possible to apply 
backspin or topspin to the cue 
ball, and the ‘length’ of the cue 
on screen determines the strength 
of the shot. The table is nicely 
designed and includes a tradi- 
tional score-board. 
Hopper is the Acornsoft 

answer to a less. war-like 
computer game than most. It is 
a fairly standard version of 
Frogger, in which the player has 
to guide frogs across a hazardous 
road full of moving traffic and 
Over a river by leaping onto 
floating logs and the backs of 
turtles. 

The object is to get five frogs 
safetly into their lairs on the other 
side of the river bank without 
getting squashed or drowned, 
and there is an added problem in 
that a time limit is set for each 
journey. 

Star Trek Revisited 

One of the best games released 
for the BBC Micro in recent 
months is an original one called 
Starship Command, which has 
been loosely based on the Star 
Trek theme. You are in charge of 
a Battle Starship, and are sent 
into space to fight off an invading 

| alien fleet. 

The main controls are thrust, 
brake, rotate left or right and 
fire; and the ship appears at the 
centre of a large ‘window’ form- 
ing the major part of the display. 
The view of space drifts and spins 
past as the ship manoeuvers, 
which is an extremely odd sensa- 
tion at first. 

On the right of the screen are 
long and short range scanners 
showing the position of the alien 
ships, some of which can be 
invisible on the main screen. 
Needless to say the aliens are 

90 

always in hot pursuit. Also visible 
are the ship’s energy banks, 
which play a vital part in the 
game. 

Your starship is equipped with 
force shields for protection and 
torpedoes, and it is possible to 

destroy the enemy ships either by 
repeated fire or by ramming. 
Both are a drain on your energy 
banks, as are hits to your ship by 
the aliens’ torpedoes. 

Escape capsule 
When you are under severe 

attack and the energy levels get 
dangerously low, the only thing 
to do is launch an escape capsule. 
If you make a successful get- 
away, the Star Fleet Admirals 
will review your mission, and 
‘decide whether you are a fit 
person to command another of 
their starships’. 

The presentation, sound 
effects and graphics- are really 
excellent, and by using the 
minimal two colour Mode 4 
display (in attractive blue and 
white) the author, Peter Irvin, 
has left himself plenty of room to 
program very sly control of the 
aliens. 

It is up to the player to develop 
the tactics needed to survive in 
the dogfights. A high score is 
difficult to achieve, but despite 
that — or perhaps because of it 
— Starship Command is a truly 

Starship Command. 

obsessive game and can be 
thoroughly recommended. 

All the new games from 
Acornsoft cost £9.95 for the BBC 
Micro. Starship Command is also 
available on disk for £11.50, and 
on cassette for the Electron at 
£9.20. 

Full details from Acornsoft 
Limited, 4a Market Hill, 
Cambridge, CB2 3NJ. 

Chip Chat 

Acorn’s speech processor for the 
BBC Micro has been released at 
last. All over the country soft- 
ware reviewers are patiently 
teaching their computers how to 
count, and suffering comments 
like ‘‘“ACORN COMPUTERS 
ARE VERY JADED FROM 3 
O’CLOCK ON!’’ — or being 
told to ‘TRY TYPING THAT 
LAST INPUT AGAIN”’. 

The initial Word Phrase Read 
Only Memory — or PHROM — 
contains just 160 words or word 
parts, two lengths of pause, two 
tones and a couple of bizarre 
sound effects for <TAB> and 
<RETURN>. Acorn have made 
provision for a total of 16 such 
PHROMs, so the potential 
vocabulary is pretty large, but 
there is no indication of a date 
when more chips might be 
released. 

Once fitted, the processor 
leaps into life when the SOUND 
command is used, in the form 
SOUND -1,X,0,0 where X is the 
number (between 127 and 291) of 
the desired word or word-part. 
Thus it is possible to work out 
sentences from the present 
limited vocabulary, store the 
number in data statements, and 
have the computer spout obscure 
remarks in the middle of your 
games programs. ‘““‘THE DATA 
IS INCORRECT, IF YOU 
MUST KNOW!”’ 

Another simple way to obtain 
results is to try SOUND -1,GET, 
O,O — which then uses the 
ASCII codes generated by the 
keyboard to have the computer 
speaking the alphabet as you type 

in upper case, and a selection of 
numbers and some of the other 
words when using lower case. 
This has obvious applications for 
the visually handicapped, but the 
system tends to collapse when 
you type a comma and are told 
“THOUSAND’ and hear nothing 
from the <DELETE> key at all! 
It is in this mode that <TAB> 
gives a ‘space zap’ sound and on 
pressing <RETURN> a some- 
what prolonged imitation of a 
carriage return on a manual type- 
writer. 

Menacing tones 
The quality of speech is 

generally good, if somewhat 
‘metallic’. BBC newsreader 
Kenneth Kendall was selected for 

Acorn ’s speech processor in position on the BBC. 

the task of being digitised, but it 
is rather hard to identify him 
from the end result. The diction 
is certainly clear on most of the 
words, but the tone of delivery is 
rather flat, and makes the 
computer’s simplest requests 
sound somewhat threatening. 
‘*PLEASE PRESS THE RED 
BUTTON NOW!”’ comes over 
with particular menace. The 
situation is not helped by the lack 
of provision for volume control 
in the SOUND command govern- 
ing the speech. 

The vocabulary is a strange 
miscellany, and I can’t help feel- 
ing that Acorn were shooting in 
the dark a little when they 
compiled it — as it doesn’t seem 
particularly suited either to 
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games or educational use. There 
are no directions, except UP and 
DOWN, and few words con- 
nected with computing in general 
or the BBC Micro in particular. 
Neither are there many friendly 
Or conversational words like 
meLLO; HOPE or .GET, 
although it will say PLEASE and 
THANK YOU. 

Having said that, there is the 
promise of other vocabularies for 
the future, and some will be avail- 
able as plug-in cartridges, which 
will work with the BBC machine 
after the speech upgrade has been 
carried out by a dealer. The up- 
grade includes a serial processor 
and a new socket for the left hand 
side of the keyboard, both 

ware in Cartridge ROM form, 
but the sockets were not ready for 
fitting at the time this review was 
written. 

Bearing in mind the limited 
vocabulary of the first Word 
PHROM, and the fact that the 
speech upgrade is the ‘gateway’ 
to software and data in Cartridge 
ROMs in the future, I can’t help 
thinking that Acorn should have 
released the Speech Processor for 
rather less than the £55 they are 
asking. Particularly as they are 
bound to recoup any losses 
incurred now by improving the 
future sales potential of 
Cartridge ROM software. ‘‘YOU 
HAVE A NEGATIVE 
CHARACTER. I MUST 

necessary in order to get at soft- SWITCH YOU OFF NOW!”’ 

Clares easy-to-use joysticks for the BBC Micro. | 

Better joysticks been made so that the stick stays 
in its last position, which gives a 

Those of you who have struggled nice firm feel. The cable is 
with the Acorn joysticks will slightly longer than Acorn’s, 
know that they must have been so you sit at a more comfortable 
designed for American hands. 
They are huge! Not only that, 

distance from the screen. 
Where Acorn’s joysticks are 

they are wired up the wrong way too large, the Clares equivalents 
round, so that you can’t hold are slightly too small for most 
them comfortably and get the adults, and I think that they are 
movement you expect on the _ best suited to children’s hands. It 
screen. would help if both the stick and 
A new joystick design from the handle were slightly longer, 

Clares aims to get round the and the fire button was broader, 
problems — and nearly succeeds. and hence less painful on the 
Their version is wired so that it thumb after prolonged use. 
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works logically when you hold it 
the ‘normal’ way round — and _ joysticks are nicely made, and I 
the fire button is in a better would rather use them «than 
position for frantic stabbing Acorn’s despite the higher price 
during fast action. Infact I playa of £17.95 per pair. 
er weer game. using the. ————_—___._.___._. 
Clares joysticks, which may be Clares, Providence House, 222 
because they use better quality Townfields Road, Winsford, 
potentiometers, and they have Cheshire CW7 4AX 06065 51374 

Having said that, the Clares 

Proccube 
Another handy graphics routine for the 32K BBC from 
R A Lober, this program draws isometic views of cubes. 
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Brainwave 835 is a tech- 
nological Aladdins Cave... 
a family wonderland | 
bursting with the latest 
and the greatest in computers, video 
games, electronic kits, books and 
Magazines... youname it, you'll find itat 
Brainwave 835. It's your chance to see. 

Were §=—f0 Compare to 

Youll have noticed that Brainwave ‘83 
takes place over the weekend, (10-7pm 
Friday and Saturday, 10-5pm Sunday). discuss and to 

buy on the spot. That means youll have plenty of time 
to browse at Brainwave ‘83. 

Andon Saturday... 
Brainwave 83 is = - ae ber 

SIs _ the one show for rience 
everyone. Trains and buses take you 
to the door, there's free car parking, and FIREWORK party 
inside, you'l find rest rooms, refresh- Entrance is 
ment stalls and even a creche completely free 



rday, 
ber 

Uge 

are also available.-Phone for 
information on discounts. 

Just in time for Christmas—spend a 
Ticketsatthedoor day with us at the first ever home 
will cost £3.00 for Computing, video and electronics 
Adults, £1.50 for family show Fill in the coupon 
children (up to now and send it to ; 
14) or£7 fora Brainwave ‘85, or phone 

4 fami group Gi-/4/ D151 (during 

icket (4 persons), Office hours) 
On 

However asa specialshow 20) iimma\- 
offer just fill in the coupon 
and you will receive your 
money saving vouchers GIVING 
Op off the adult and childrens 
price, or £2 offa family ticket. 
Advance party bookings for over 20 people 

eS... 2 
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Printers have never bee 

shou 

Not long ago, the cost of buying a printer 

was just too much for most home micro 

users, but that is all changing as prices keep 

coming down. 

Printers can be very useful; especially 

for printing out listings to facilitate 

debugging of programs. Even word 

processing is possible now at a very low 

cost, thanks to new wo
rd processing soft- 

ware packages for home computers and 

the competitive price of daisywheel 

printers. 

Just like the prices of microcomputers, 

prices of printers are c
oming down — Way 

down. A daisywheel letter quality printer 

under £1,000 used to be news indeed. 

Then it was £800, then £500. Today, if 

you really want a daisywheel printer and 

are on a budget, spend under £400 plus 

VAT and you could have a typewriter too. 

Prices of printers don’t only exclude 

VAT — they often exclude one vital piece 

of information — what will the interfaces 

cost? That vital cable and connection to 

link the micro to 4 printer. Prices of 

printers should be examined carefully to 

see whether this vital price is included. 

Without it, the printer Is useless. 

Today, if you want to spend a basic 

‘under £500 plus VAT’, there are three 

main choices. A dot matrix printer of the. 

type that has been ma
de popular by Epson; 

there are lots of lower priced models 

now. A. daisywheel printer for letter 

quality correspondence. And the daisy- 

wheel printer which also has a keyboard — 

known as a typewriter. Not only do you 

have the advantage of better quality print- 

ing, but an extra keyboard when it really 

isn't worth plugging in a computer and 

loading the word processing package. 

If you want a complete word processing 

package including the computer, 4 daisy- 

wheel typewriter/printer, a stand and the 

word processing package, it’s possible for 

just £980. SPT Electronics has a complete 

system which includes a Commodore Vic, 

a cassette recorder, its word processing 

package, The Quick Brown Fox, and an 

80-column expansion board. Just over the 

list price of an Apple lle without a 

monitor, disk drives or software. 

Set your budget before starting to 

examine the printer market. After all, the 

ZX printer costs under £40, but just isn't 

everyone s cup of tea. Once you have a 

figure in mind find out what type of 

connection is fitted to your micro
. Does it 

use the popular parallel/Centronics type, 

the serial RS 232C or the IEEE 488? It’s 

most likely to be the parallel/Centronics 

type. 
Now your budget and interface socket 

is known, which of the three types of 

n cheaper and prices are 

Id you choose for your 

rinter will be right for you? The answer 

will not rest on price alone. Most of the 

printers we mention cost under £400 plus 

interface, so if you had a choice what 

would it be? 

Dot matrix printers have been much 

maligned because the result looks like 

computer printing, but they have radically - 

improved over the last few months. Some
 

have a choice of typeface — the condensed 

option can make a very acceptable result 

for correspondence. The graphics facilities 

are also improving rapidly and a dot matri
x 

printer can be more versatile than many 

people thought possible. 

Compared with daisywheel printers 

with speeds in the lower price range of up 

to 20 characters per second — the dot 

matrix can go four times faster and more. 

To produce a daisywheel printer with a 

high-speed operation takes you well into 

the four figure plus price area. 

However, if you have to choose 

between quality of reproduction versus 

pure speed, there is no contest. Daisy- 

wheel wins hands down. For a few letters 

or invoices the longer time producing 

them won't matter much and the higher 

quality result creates a better impression. 

Sometimes it’s easier to produce a 

letter, note or label using a genuine type- 

writer, which may seem sacrilege to 

computer buffs. Why bother to p
lug-in the 

computer and load a word processing 

program, when instead you can just slip a 

piece of paper into the typewriter and 

produce the letter? The same applies if 

someone in your home wants to produce a 

printed result and doesn't like the 

computer. Plus those little jobs like labels 

and notes. 

One reason may really appeal to you. 

When your micro goes on the blink, and 

reliability isn’t 100 per cent by any me
ans, 

the typewriter can still be used to produce
 

letters, reports, notes, envelopes, labels 

etc. All without your broken
 down micro. 

A choice well worth considering especially 

as this is currently the cheapest way of 

getting a daisywheel printer. 

Where the microcomputer has a 

Centronics connection oF parallel inter- 

face or even the RS 232C, the only extra 

you need is the cable to connect 
printer to 

computer. On average this will cost 

around £15. However, if you have a 

Sinclair Spectrum and no. standard 

interface what do you d
o? Wait for one to 

appear, Or make use of one from the 

independent companies? 
7 

Kempston Electronics produces a 

Centronics interface for the Spectrum 

which will work with any printer like the 

Epson, Seikosha, OKI Microline and similar 

models. Included is a special driving soft- 

ware package that lets you print up to | 

characters per line. The interface also 

recognises LLIST and LPRINT so that 

programs can be listed directly from the 

Spectrum. The complete price is £45. For 

an extra £13.90 a word processor called 

Tasword Two can be added. 

As an alternative to the Kempston 

Electronics product, the ZX LPrint from 

Euroelectronics allows the use of a dot 

matrix printer and gives up to 

characters per line. This costs aro
und £30. 

Hilderbay produces its own interface for 

the Spectrum which comes complete with 

a word processing package at no extra 

charge. Priced at around £45 this is a very 

attractive proposition. 

Of if you are satisfied with the quality, 

buy the ZX printer and spend less than 

£40. 
Apart from the Sinclair Spectrum 

another area of large scale micro sales 

must be the Vic and Commodore 64. 

Here a whole host of special interfaces 

have been produced so that these micros 

can be linked to virtually any printer 

available. 

The one you choose really depends on 

your budget and the degree of sophistica- 

tion and versatility required. You can 

spend from under £30 to over £100 

depending on the featu
res that are needed. 

While you are getting an interface 

consider that for a few
 extra pounds there 

are a lot of extra facilities to make your 

computer system more versatile. 

Supersoft produces Printlink, which 

consists of a cable that connects the 

parallel printer to the user port of the 

Commodore 64, plus software to make 

the printer behave just like a Commodore
 

product. This item costs £26 or £28 

depending on whether the software has 

been supplied on tape Or disk. 

JCL Software supplies a CBM64 IEEE 

488 cartridge which plugs into the rear of 

the Commodore 64 or Vic and accepts a 

standard Pet/IEEE lead to connect to the 

peripheral — which in this case will be a 

printer. This cartridge costs around £60. 

Impex Software supplies an interface 

module for the Vic or Commodore 64 so 

that either of these micros can be inter- 

faced with a range of printers incl
uding the 

Epson, Itoh, Okidata, NEC, Smith Corona 

TPI and Gemini 10. This muliple interface 

is hardware-driven and plugs into the seria
l 

port. Price i he S 

Stack Computing Services produces a 

Centronics parallel interface which 

consists of a cable and software cassette, 

price £29. There’s also an RS 232C inter- 

face available for the same price. 
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However, the Interpod from Oxford 

Computer Systems Is probably the most 

sophisticated of the lot, and is certainly by 

far the most expensive. It is an intelligent 

interface which fits directly into the serial 

port of the Commodore 64. The Interpod 

features both RS 232C and IEEE interfaces 

so that both ports of the 64 can be used 

without any further operation. Apart 

from this feature, the Interpod is the only 

one which is completely transparent 
to the 

machine and software, according to 

Oxford Computing Systems. And this is 

made possible because it’s the only 

oe, re ada) en 
interface which ‘doesn’t use the 64's 

5 ae, pees af Seo  -. cartridge slot. The Interpod costs El Z>: 

: . Of course, you could also use the 

printers supplied by Commodore which 

are also low in price, especially the newly- 

launched 1526 dot matrix printer. This 

model has a reversed field facility to allow 

white characters on a black background, 

instead of black on white. Programmable 

characters can also be produced. The ne
w 

Commodore 1526 costs £345 including 

VAT. 
And if more than just a plain printer Is 

required— Commodore n
ow has a printer/ 

plotter working in four colours, which 

certainly adds impact for graphics print- 

outs. Producing black, blue, red and green 

using four pens, this is a system pioneered 

by Sharp for its pocket computer. The 

plotter costs just £169.99 including VAT. 
ee es 
Sample Prices and Models in the Budget Printer Market 

Daisywheel printers 

Juki 6100 
£399 Micro Peripherals 0256 3232 

Smith Corona TP-| 
£485 Discom 0386 3591 

If you own a BBC micro, an Oric or a 

Brother HRI 5 
£549 Thame Systems 084-421 5471 Dragon, then a Centronics type 

EXP550 
£695  X-Data 0753 72331 

connector cable will cost around £18. 

Stylist 
£695 Butel Comco 01-202 0262 While a BBC 25-way D type for use with 

the RS 423 costs around £10. 

For the Apple, a suitable printer card will
 

be needed for slot one and this can cost 

Dot matrix printers 

Seikosha GP-250X 
£287 DRG 0934 419914 

! 

Shinwa CRI CP80 £289 Key Computer Centres 09322 42777 from around £70. While the IBM Personal 

Star DP510 
£289 Micro Peripherals 0256 3232 Computer has a parallel and RS 232C 

Epson RX-80 
£298 Epson 01-900 0466 

socket that can be used. 

Epson FX-80 
£398 Epson O| -900 0466 

More than any other peripheral, 
printers 

Star DP-515 
£399 Micro Peripherals 0256 3232 should be seen working before purchase, 

preferably with your own 
brand of micro. 

Otherwise that attractive printer in the 

window of your local dealer can become a 

big problem once it has been taken home. 

Make sure you aren't just sold a printer 

and told it will work with any computer 

using a suitable interface. The interface 

must be bought at the same time as the 

printer. Or buy the indep
endent interface 

and.try it together with the printe
r of your 

choice with the same brand of micro- 

computer as your OWN. 

Printers have never been cheaper and 

prices are getting lower all the time. Whom” 

would have thought that a printer would) 

be available for under £500 to produce 

daisywheel quality text? Or that a dot 

matrix printer could cost under £
300, or? 

daisywheel typewriter/computer printe 

could cost from just £350. 

We have put together a list 0 

typewriters that can be used as printers 

daisywheel and dot matrix printers, bu 

they are just the tip of the iceberg ast 

market is growing all the time. 

There has never been a better time t 

buy a printer for your microcomputt 

whatever you intend to use it for. 

Daisywheel typewriters 

Olivetti Praxis 35 PT35L £350  ZE Systems 0525 378664 

Brother 8300 Cl £375 Direct Import Supply 0242 27412 

Pro Tronic 
£375 PMS Developments 0432 50848 

Text Writer 
£395 Computer Peripheral Supplies 0734 418383 

Canon AP400 
£699 Canon 01-680 7700 

Crown Ranier £795 Crown 0323 639983 

e 

© 

® 

‘ie 

@ Commodore interfaces 

Printlink 64 
£26/£28 Supersoft 01-86 1166 

ee CBM64 cartridge 
£60 JCL Software 0892 27454 

Interface module 
£79  \mpex Software 01-900 0999 

e Centronics parallel interface £29 Stack Computer Services 051-933 5511 

RS-232C serial interface £29 Stack Computer Services 051-933 5511 

& 

a 

& 

& 

ee 

ee 

% 

Interpod 
£125 Oxford Computer Services 0993 812700 

Spectrum interfaces 

Kempston Centronics interface £45 Kempston Electronics 0234 852997 

ZX Lprint 
£30 Euroelectronics, Zlin House, Oakfield 

Hilderbay interfaces with word £45 Street, Cheltenham, Glos GL50 2U) 

rocessor included free Hilderbay 01-485 1059 

Commodore information 0753 79292 

SPT Electronics — complete word processing system and the Quick Brown Fox 

0621 868484 
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Obviously being the most competitively priced 8 & 16 bit 
business ‘CALC’ system available today is good news. 

And the fact that it’s from the same Stable as the outstandingly 
successful SAPPHIRE MARS — the easiest to use full struc- 
tured modelling system available — shows CALCMASTER’S un- 
doubted excellent pedigree. 

But what really puts CALCMASTER in a class of its own is its 
unique design concept as the low cost, easy to use, basic utility 
for business planning and control. Not just another ‘CALC’! 

So. CALCMASTER, based on our years of business modelling 
experience, iS a low cost, easy to use and flexible ‘personal’ 
business planner. Yet with enough real muscle in the right places 
to quickly make full use of your micro to get to grips with those 
‘everyday’ managerial situations and events where your 
decisions count. 

The EASE OF USE that comes from entering your calculations 
in English and having a ‘rolling window’ to view all the elements of 
your model, however large. 

The POWER contained in CALCMASTER’S 1,000 cell matrix to 
enable you to model ‘day to day’ all your business and 
departmental activities that require quick and accurate analysis, 
appraisal and control. Yet with enough in reserve to handle 
larger functions, even including the consolidation of small to 
medium size models using the unique ‘Read’ ‘Write’ and ‘Nested 
Run’ facilities. 

The FLEXIBILITY to model and assess a whole range of 
business and personal activities, not just the financials! 

The WIDESPREAD AVAILABILITY that comes from 
CALCMASTER’S suitability for most micros with either CP/M* or 
CP/M86* operating systems and an 80 character screen width 
with at least 64K of memory and a single floppy disk drive. 

So almost at a flick of a switch, you can now ensure that you and 
your company, like CALCMASTER, stay one step ahead of the 
competition. 

Of course, when you need to move up to a more powerful 
system, CALCMASTER leads you naturally to SAPPHIRE MARS. 
Because it’s totally integrated to CALCMASTER both your 
experience and data are not wasted and you have the complete 
business planning system for ALL your needs. 

But first things first. To order CALCMASTER, and its superbly 
designed manual, please clip the coupon and enclose your 
cheque or credit card details and we will send you CALCMASTER 
plus details of the extensive SAPPHIRE MASTER RANGE of 
business software. 

ayebie e to Sapohire &y 

‘Please debit my 

| i-[ oe 
Barclaycard No: 

“Signature. 

Company 

nat. 

VERY IMPORTANT: Please provide the f 

Typeoimicio....  . 

Operating system CP/M oO - CPIMB6 860 
Floppy disk size: 5% "OQ . eo 

' Single sidedO) Double sided 1 ae ec 
| Please allow 28 days for delivery — _ 

Sapphire Systems Ltd., 1/3 Park Avenue, Ilford, Essex. Tel 01-554 0582. CP/M* & CP/M86* are registered trademarks of Digital Research Inc. 
Sapphire Systems reserve the right not to accept any order, any acceptance will be subject to Sapphire Systems’ terms and conditions of use. 
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SIX MONTHS AFTER IT WAS ANNOUNCED, THE DEC RAINBOW APPEAREM | When the massive IBM corporation | fm 
announced it was going into the personal | 
computer market some two years ago 
now, the rest of the large computer 
companies felt they had to follow suit and 
if possible ‘out-do’ IBM in this highly 
competitive market. 

Digital Equipment Corporation, the 
second largest computer company in the 
world, was one of the first to announce 
two personal computers and in January 
this year the Rainbow and the Professional 
computers were launched in the UK. Six 
months later the first Rainbows started to 
arrive, well behind schedule, and we 
tested one to see how it compares with 
the IBM machine and the 90 or so other 
16-bit computers competing in this 
crowded market. 

So after this long wait what do we have? 
It seems logical to compare the Rainbow 
with its major competitor, the IBM PC, so 
we will take it through point by point. 

In looks the Rainbow stands up well. It 
has a cream and grey processor unit 
housing the main processor board, power 
supply and disk drives. Neatly designed, 
the box does not have the slab-like look 
of the PC. The same is true of the screen 
which is raked at an angle so that it can be 
read comfortably. The keyboard has a full 
QWERTY layout with a cursor keypad, 
numeric pad, 20 function keys along the 
top and a separate pad with FIND, 
INSERT, REMOVE, SELECT, PREVIOUS 
SCREEN, NEXT SCREEN, HELP and DO 
keys. 

Staying with the keyboard it has a 
pleasant feel, though not as good as on 
the IBM. However, all the keys are where 
you expect to find them unlike on the 
IBM. A strange quirk though is that the 
caps lock light is not on the caps lock key 
but at the other end of the keyboard. f / 

white on black display of 80 characters by 
24 lines. The character set is clear but the 
screen on our system had a disconcert- 
ingly unsteady display, which is bad for the 
eyesight. Users should check: that the 
screen image on their systems is steady. 
Our problems were probably caused by a single unit and there is a space between | the 16-bit 8088 (the same processor as : duff monitor rather than a system | this unit and the power supply for a | the IBM). F difficulty. Winchester disk as they become available. The main operating system of the : Inside the processor box are the | The advantage with this design is that as | Rainbow is a combination of CP/M and F Rainbow's two main advantages over the | a unit breaks down it can be very simply | CP/M-86 called CP/M-86/80. This will run IBM PC. The first is the modular design. replaced. More of this later when we talk | both programs written for CP/M and for yi The power supply, disk drives and | about support and maintenance. CP/M-86. If this sounds confusing, it isn’t. Processors are in separate units that clip The second scoring point over the IBM | All it means is that the user can choose to q into the system. 2 machine is that the Rainbow has two | run 8- or |6-bit programs without having : Unusually, the two 5% inch floppy disk processors instead of the IBM’s one. | to worry which is which. All he has to do 7 drives stand on top of each other in a| These Processors are the 8-bit Z80 and | is load the disk, and the Rainbow identifies S 
98 
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FEARED \ THE |6-BIT PERSONAL COMPUTER MARKETPLACE. WAS IT WORTH 

HARDWARE REVIEW 

the software and runs it on the 8-bit 
processor or the 1/6-bit processor 
automatically. 
The advantage is that this gives the 

Rainbow a potentially much larger base of 
established software than the IBM PC. It is 
not necessary for DEC to produce vast 
quantities of software because there is 
already a lot of fairly good quality 
software running under the CP/M 
Operating system that can be converted 

WHICH MICRO? SEPTEMBER 1983 

to run on the Rainbow. 
This being the case, one has to ask why 

it has taken DEC so long to come up with 
any software at all, since IBM has managed 
to establish a much larger base of 
software for its machine and that is all 
running on the |6-bit processor. 

As it is, the Rainbow has an acceptable 
choice of software now and users can 
confidently expect that more will emerge 
fairly quickly. Incidentally, DEC has set up 

THE WAIT? 
a software centre in the UK and it is 
expected that much more applications 
software (16-bit) will come from there in 
due course. 

The system is well packaged and comes 
with good documentation. Setting up is 
comprehensively explained in a User Kit. 
No special tools or even screwdrivers are 
required to attach all of the relevant 
devices together. 
DEC supplies three choices of printer 

— the LASO which is a 100 cps dot matrix 
printer, the Letterprinter 100 which is a 
near letter quality dot matrix which can 
also manage a fast 240 cps in draft mode 
and the letter quality LQPO2 which is a 32 
cps daisywheel printer. These are the only 
printers supplied by DEC but have the 
primary advantage of being simple to 
connect and to get working — which is 
unusual with printers for microcom- 
puters. We had some trouble with the 
LASO but this turned out to be ‘finger 
trouble’ rather than the fault of the | 
Rainbow — but then nobody is perfect. 
The LASO proved reliable and has a very 
nice typeface for a low cost printer, much 
better than the equivalent printer for the 
IBM. ) 
The Rainbow comes with an awful lot of 

documentation but it is well produced and 
easy to follow in the main. One niggling 
problem we had was that DEC forgot to 
include an overlay which gave the names 
of the function keys so we had great 
difficulty in finding keys referred to in the 
manual. If you buy a Rainbow make sure 
the overlay is included. 

Starting the system up is a straight- 
forward procedure. Once the system is 
switched on it has a self test routine which 
is a good way of finding problems before 
you start using the system. There is an 
easy-to-follow Set-up routine which allows 
the user to configure the system and the 
printer and make sure that all the variables 
allowed for on the system are set 
properly (eg keyboard click, screen 
display, keyboard language and so on.). 
Once the system is up and working, 

though, and the user loads the CP/M-86/ 
80 operating system, the problems start. 
CP/M has proved a very popular operating 
system in the past, but the fact remains 
that it is difficult to come to grips with if 
you are new to computers. Full marks to 
DEC for providing a manual that is easy to 
follow, but the user still has to learn a set 
of commands that are largely built up of 
hieroglyphics to do the simplest functions. 
It has to be said that this simply is not 
good enough. Considering the size of 
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On balance, is too much of your | 
valuable time and effort taken up | 
by mundane and repetitive statistics | 
and bookkeeping? | 

The MICROFACTS integrated 
accounting system is already | 
helping hundreds of users of 
microcomputer small business . 
systems to manage their businesses | 
more effectively and profitably, 
giving them time to make the 
crucial decisions. 

Don't you think your business could 
benefit from tighter credit control, 
rapid and accurate financial 
reporting, reduced stock holding, 
comprehensive job costing, better 
Customer service and many other 
advantages? 

Make the right decision NOW. Find 
oul how MICROFACTS can help 
YOU and take some of the stress 
out of your life. 

| 

Now available for 

the Dec Rainbow Series. 

Facts Software Ltd. 

For further information and details of your local dealer 
please cornplete the coupon and mail to the address 
below. 

Name 

Position 

Company 

Tel. No. 

Address 

County 

Postcode 

Facts Software Ltd. 
Ketwell House 
75-79 Tavistock Street 
Bedford MK40 2RR 
Telephone (0234) 218191 
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HARDWARE REVIEW 

The DEC LASO 100¢ps dot matrix printer — proved reliable and ‘‘much 
better than the equivalent printer for the IBM’’ 

investment DEC has already put into this 
system, there seems little excuse for not 
making the operating system a little more 
straightforward to use. 

It gets worse. This article is being 
written on a Rainbow 100 using the Select 
word processing package. In many 
respects Select is a dream to use. It comes 
with a training package that got us up and 
running in half a day. The package is both 
easy to use and quick. However, trying to 
get a working disk sorted out so we could 
get started proved a nightmare. 

Rainbow dealers will throw up their 
hands at this and say it is all fairly 
straightforward and a reviewer should be 
able to cope with the well-described 
process of formatting and copying the 
working disk. Our reply would be that if it 
takes us a day and two calls to the DEC 
‘hot line’ to carry out this simple 
manoeuvre, what about the user who has 
never used a computer before? 
Which brings us neatly onto mainten- 

ance and a chance to say something good 
about the system. DEC provides two 
forms of support. The first is a telephone 
number to a series of experts who will try 

COMMENT 

IBM's bit the ap eet is b ), gen 
styling of the system, the printer opti ons 
are very good and the set up is very 
simple. 
On price, the Rainbow gives the user an 

extra processor and larger disk drives for 
_the same price as the IBM PC. 

The minus points are that the operating | 
system is not as good as PC-DOS (which 
runs on the IBM), and the screen display is 
not as good. Probably the most significant 
of these is the operating system. It could 
be rather a headache for users new to 
computers.’ | 
Looking at the Rainbow in isolation we > 

can say that it is a pleasant system to look 
at, some of the software is very good and it 
compares favourably with many of the 
16-bit systems on the market. It is a pity : 
that it has taken DEC so long to get it to 
the marketplace though, since it is a 
system that is state of the art circa June 
1982, and not August 1983. 
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and answer queries over the telephone. 
We used this service, got through very 
quickly and found the DEC personnel 
friendly, knowledgeable and helpful. They 
managed to sort out our problems over 
the phone. 

The second level of support is for the 
hardware. If something breaks down, 
DEC will send an engineer who will 
replace complete units (thanks to the 
modular design) quickly and on the spot. 
The faulty units go back to DEC and are 
refurbished so that they can be recycled. 
This service is free for the first year, 

SPECIFICATIONS 

anyway since it does not matter with 
general business packages whether they 
are 8- or 16-bit as long as they run 
adequately. All of these did and Select in 
particular was a pleasant surprise. 

There is a lot of software ready and 
waiting for the Rainbow and users can 

The VDU is neatly designed but had a‘‘disconcertingly unsteady display’’ 

which is an astonishing offer on a machine 
that only costs £2,300. IBM only offers 
six months’ maintenance and the user has 
to return the PC to IBM to get it 
repaired. 
And so onto the software. DEC 

provided us with a wide range of software 
including Select word processing, Multi- 
plan and Finar_ financial modelling, 
Compsoft’s DMS database system and an 
Inventory Management package. This is a 
fairly good spread of standard micro- 
computer packages but it is difficult. to tell 
whether an individual package runs on the 
8-bit or 16-bit microprocessor. 

This is largely irrelevant to the end user 

confidently expect a lot more to be 
written for this system — the name of 
DEC will attract lots of software 
companies. @ 

The Rainbow should be available from all 
Digital dealers, some of which are listed 
below: 

Micro Business Systems in London (01-62! 
1122) and Edinburgh (031-333 1000), 
Guestel Ltd in London (01-583 2255) and 
Bristol (0272 277461), Ferrari Software 
(Ol-751 5791), Cytek UK (061-872 4682) 
and South Coast Computers in Dorset (0202 
893040). 
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COLOSSAL ADVENTURE 
The original classic mainframe adventure is now available for your 
micro with an extra 70 locations added to the end-game. ‘‘You are 
standing beside a small brick building at 
the end of a road from the north. A river flows south . . .”’ 

For Atari 400/800 (32K), BBC (32K), Commodore 64, Lynx (48K), 
Nascom (32K), Oric (48K), Spectrum (48K), & 380Z (48K). 

To take advantage of this special offer send cheques or postal orders 
together with this coupon to Level 9 Computing, 229 Hughenden 
Road, High Wycombe, Bucks. HP13 5PG. Allow 28 days for 
delivery. Offer closes September 30th 1983. Please do not send 
them to Which Micro. 

ADVENTURE QUEST 
The armies of the Demon Lord Agaliarept are marching to conquer 
Middle Earth. The only hope is for one person to use near-forgotten 
paths to reach the Black Tower and destroy the source of his 
awesome power. 

For Atari 400/800 (32K), BBC (32K), Commodore 64, Lynx (48K), 
Nascom (32K), Oric (48K), Spectrum (48K) & 380Z (48K). 

To take advantage of this special offer send cheques or postal orders 
together with this coupon to Level 9 Computing, 229 Hughenden 
Road, High Wycombe, Bucks. HP13 5PG. Allow 28 days for 
delivery. Offer closes September 30th 1983. Please do not send 
them to Which Micro. 

DUNGEON ADVENTURE 
The Demon Lord Agaliarept has been defeated and the Black Tower 
shattered. But in the depths of the earth his dungeons remain: filled 
with the treasures created at the height of his power. And their 
guardians remain also. 

For Atari 400/800 (32K), BBC (32K), Commodore 64, Lynx (48K), 
Nascom (32K), Oric (48K), Spectrum (48K) & 380Z (48K). 

To take advantage of this special offer send cheques or postal orders 
together with this coupon to Level 9 Computing, 229 Hughenden 
Road, High Wycombe, Bucks. HP13 5PG. Allow 28 days for 
delivery. Offer closes September 30th 1983. Please do not send 
them to Which Micro. 

MYSTERIOUS ISLAND 
Your adventure starts after escaping from prison in a hot air ballon 
which descends to a small, inhospitable island. Once you've landed 
there are booby trapped fields, killer bees, hives to raid for energy 
and natives to be bribed. Enter the caves, negotiate a force field, 
capture the Nautilus and you’re almost home. All successful 
adventurers can claim a unique personalised award by sending Mr 
Micro their final surface position at the end of the game. 

For the Vic 20 with 16K expansion, by joystick or keyboard. 

To take advantage of this special offer send cheques or postal orders 
together with this coupon to Mr Micro, 69 Partington Lane, 
Swinton, Manchester M27 3AL. Allow 28 days for delivery. Offer 
closes September 30th 1983. Please do not send them to Which 
Micro. 

VIOLENT UNIVERSE 
Unmanned anti-matter alien offence craft are wreaking havoc as 
they fly randomly through space on kamikaze missions, causing 
spectacular explosions on contact with any matter from our own 
universe. Your mission is to protect a convoy of vital spacecraft, 
your only weapon is to release gas clouds in the alien’s flight path to 
cause explosive annihilation on contact. 

For any Spectrum 

To take advantage of this special offer send cheques or postal orders 
together with this coupon to Quest, 119 The Promenade, 
Cheltenham, Glos. GI50 INW. Allow 28 days for delivery. Offer 
closes September 30th 1983. Please do not send them to Which 
Micro. 
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Please send me a copy of Colossal Adventure at the ! 
special offer price of £6.90. | understand that the | 
offer is only valid when accompanied by this coupon. | 

i Computer required for:.............. ——rr—sSN 

: ! 
Name......... ae ey ——rrrr—e—CO‘R_ (RCC OC ! 

Address Cee ee ee ee oe ee ae ee eee ees te eRe eee eee Ce ee ee ee ees * 
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| enclose a cheque/postal order for £6.90 to include p&p. | 
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Please send me a copy of Adventure Quest at the 
special offer price of £6.90. | understand that the 
offer is only valid when accompanied by this coupon. 
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Please send me a copy of Dungeon Adventure at the 
special offer price of £6.90. | understand that the 
offer is only valid when accompanied by this coupon. 

Sd 
Computer required for:.........0..000000.. a =. 

i 
Nance... a ; 

Address........... ——  . en 

| enclose a cheque/postal order for £6.90 to include p&p. 
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Please send me a copy of Mysterious Island at the 
special offer price of £6.90. | understand that the 
offer is only valid when accompanied by this coupon. 
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| enclose a cheque/postal order for £6.90 to include p&p. 
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Please send me a copy of Violent Universe at the i 
special offer price of £4.50. | understand that the 
offer is only valid when accompanied by this coupon. 
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Address....... ee bee ——rr— i 
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| enclose a cheque/postal order for £4.50 to include p&p. 
Me a es is a i a a sm ee ee ee ee 
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COMPETITION 
Ist PRIZE £200 2nd PRIZE £100 3rd PRIZE £50 

We want even more listings for publication in Which Micro?, 
and to boost the incentive we have decided to re-run our 
immensely popular program competition. 

The top three programs received before our closing date 
will receive one of the three prizes, in addition to the normal 
publication fee. All entries will also be considered for 
publication at our normal rates of £20 to £100 depending 
on length. Entries can be as short as you like (some of the 
best are) and up to a maximum of around 200 lines. This is 
what we are looking for: entries must be games, utilities, or 
educational programs for the Spectrum, Dragon, Vic 20, 
BBC, Oric, Commodore 64, Lynx or ZX8| 
They must be 100% bug-free (please . . .!!!), and must be 

accompanied by a computer listing dumped straight from 
the final, working version of the program. Machine code 
programs must be accompanied by a complete assembly 
listing. 

Entries should also be accompanied by complete 
instructions for entering and using the program. A cassette 
with at least one copy of the final version of the program on 
each side should accompany the entry. 

Please remember that the cassette, the listing and the 
covering letter must all bear the competitor’s name, 
address, and telephone number along with the name of 
the program and the type of computer for which it 
runs. 

Finally, please do not send us your only copy of the 
program — we cannot return them. 

JUNE 
COMPETITION 

RESULT 



Lig 

na 

y 
i 
} 

1 : 

: 

Last month we left you with the story of our typical end user and his 
experiences with the hardware of his Apple lle system. We conclude 
with a report on some word processing software he has been using. - 

What is the first thing you want to do 
when your new micro is all plugged 
together and ready to be switched on for 
the first time? You want to use it, of 
course! It's so simple, that you would 
expect every manufacturer of personal 
computers to realise. : 

Unfortunately, very few of them do — 
the humble user, fresh from the arduous 
task of filling out owner registration 
documents, software licencing agreements 
and warranty cards, is expected to spend 
an afternoon grubbing in manuals to work 
out even the barest basics of how to 
operate the system. 

Apple can’t be praised too highly, 
then, for making the bookworm approach 
optional. All | had to do after putting the 
machine together was to insert a disk into 
Drive | and switch on. A suite of programs 
titled “‘Apple presents..... Apple’ then 
took me straight into a presentation of the 
lle’s capabilities, and gave a step-by-step 
tutorial on how to make everything work. 

104 

For anyone unfamiliar with such 
fundamentals of computer operation as 
cursor control and using the disk drives, 
this must be the ideal introduction. The 
humorous style and animated graphics 
maintain a high level of interest, and 
continual tests on what has been learnt 
ensure that the lessons are not quickly 
forgotten. 

One of the most dramatic savings 
in time and effort allowed by 

Applewriter is the word counting 
sub-program 

Once the basics were mastered, | was 
able to proceed to some real work. 
Anyone who read last month’s issue will 
remember the priority | gave to word 
processing in my requirements. Apple's 
official word processor for my computer 
is Applewriter Ile, a newly improved version 
of a program which has been around for a 
number of years. 

So far, it has been a great timesaver, but 
Applewriter is still not perfect, and the 
combination of a number of particular 
peculiarities led to a disaster on one 
notable occasion. 
One of the most dramatic savings in 

time and effort allowed by Applewriter is 
the word counting sub-program. It counts 
words rather slowly, especially in long 
pieces of text, but even so, | use it almost 
every day. 
An idiosyncracy of the program is that it 

can only operate ona chunk of text stored 
on disk, not in memory. If you have just 
finished a piece of deathless prose you type 
control S for ‘save’, enter the name 
‘pitfalls’ for future reference, and hit 
RETURN. Then you run the word-counter, 
and tell it which disk file to work upon. 

The next peculiarity is that for some 
mysterious reason the counter removes all 
the carriage returns from the document — 
meaning that the whole thing becomes one 
long shapeless paragraph.. So the 
procedure is to clear the memory with 
CTRL-N (for ‘new’) and use CTRL-L 
(‘load’) to fetch your material back from 
the disk into memory, in its original, neatly 
formatted state. 
SRE Bisa Paid Sa ES a 

It is at this stage - 
that a moment’s carelessness 

can write off hours 

of hard work a ee oe ce ev 
It is at this stage that a moment’s care- 

lessness can write off hours of hard work. 
If your errant fingers type a ‘save pitfalls’ 
command instead of ‘load pitfalls’, the file 
‘pitfalls’ is replaced by the current 
document in memory. Since the memory 
is empty, the effect is to wipe out the file. 

The first time this happened to me, it 
was with a short letter, so | put it down to 
experience and simply bashed the thing out 
again. The second (and so far latest) 
occasion was when | lost a whole day’s 
work.-| was not at all pleased. 

The problem would be avoided if an 
attempt to save a document with a file- 
name which already existed gave a warning 
before overwriting the previous version. 

In other respects, Applewriter Ile is very 
good at protecting documents against 
erasure — the commands to clear the 
memory and to leave the program 
altogether both demand positive confirma- 
tion. Why, then, does the system allow 
the replacement of one file with another 
of the same name, without even the 
slightest warning? : 
My only other complaint: with Apple- 

writer is that it is supplied on disks which 
are not write-protected. This became a 
problem only when | used an option 
provided to format new disks ready to 
receive data. | made a mistake in telling the 
machine which disk drive contained the 
blank disk, and it wiped my program disk 
clean, leaving me with only one copy. 

Apple supplies a disk copying program 
on the System Master disk, but when | 
used this in an attempt to reproduce 
Applewriter back on to the wiped disk, the 
copy would not load. Obviously the 
program is designed to be uncopyable. 
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_ Now a business 
spreadsheet 

for home computers 
Formatting by cell 
— or whole sheet 

Clear and easy to use ——_ 

(600 in 16K VIC 20) —_B— 5; Oy | oe . 5 ee Fast alpha- 
, se : — e/a a : re : . ab No saaramntat ta rch 

Global column 
width adjustment Comprehensive 

— instruction manual 

Variable individual ee 
Replication across column width 
columns and rows 

: i : A, : 
siden or deletion Horizontal and vertical 
of rows and —— titles can be fixed 
columns : 

% ; 
OMS rer ey Graphics facility Save, load and 

Sine nak Bae, ee 
merge Hg — to display your results 

capabilities. — @ | 

ane / Powertul alpha- 
22 mathematical = [= —numeric sort, highest to 

_and statistical functions ———__ lowest and lowest to highest 

spreadsheet to calculate the best buy. 
Computer Software Associates’ products are 

available from good computer stores or direct from the 
exclusive distributors — Marketing Micro Software Ltd., 

Practicalc Plus or Practicalc 64 with other spreadsheets. | Goddard Road, Whitehouse Ind. Est., Ipswich IP1 SNP. 
Compare the price. You won't need a Tel:0473 462721 Telex 987515. 

ALL THIS FROM AS LITTLE AS £29.95 
Dealer Enquiries Welcome. 

es es ee ee ee eee ee ee ee eee ee ee ees eee ee ee 

Another great program from 

COMPUTER Re iol seve, hess ee eS... 

SOFTWARE ~~ a a ee 
ORK 5 ¢a.4. Se BOR? 2O A ee 

For more information send this couponto: Personal enquiry (please tick) F Dealer enquiry (please tick) 

q Marketing Micro Software Ltd. Goddard Road, Whitehouse Ind. Est., Ipswich, Suffolk IP7 5NP. 

With Practicalc you can use your 16K VIC 20 or 
Commodore 64 to carry out sales forecasts, modelling, 
cash flow projections and much more. 

Compare the professional features and power of 
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CCTLIAT, 
SOFTWARE LIMITED : 
683 Armadale Road, Feltham, Middx. Telephone 01-751 5791 

Luxorandthe IBM 
Contact your local IBM Authorised Dealer 



LUXOY 14. “Display Cabinet 
Specification Metal case finished in 

e e ABS Bezel IBM grey 
high resolution Cathode Ray Tube 35.6cmdiagonal Input connector 15 way D-type 

Phosphor P22 Black Matrix Interface cable Plug compatible 
colour monitor Screen Non glare with 9 way 

Pixel spacing 0.31 mm spacing D-connector 
fitted to 

The LUXOR high resolution Bandwidth 29 MHz the colour card. 
colour monitor, a product from Pulse response Risetime 15n Sec Safety 
one of Scandinavia's leading Frequency: ee 
manufacturers, offers the ultimate ae ¥ 15.625 kHz X Radiation snes ee Hi 
in performance, ergonomics and FP ? BO H (acc with JEDEC 64) rame : 
engineering at a competitive Implosion protection 
price. Power With tension band 
The LUXOR H.R. colour monitor is requirements 240/110V acinput Electrical safety Fulfils requirements 
the ideal partner for the I.BM. Power : oF CEE 10. 
pc. offering both exceptional consumption 70 watts Weight 15.7 kg 
colour performance for graphics Operating temperature 
application and extreme clarity +10°C to +80°C. 
for text applications. 

Distributed by: 

Ferrari Software Limited 
683, Armadale Road, 
Feltham, 
Middlesex, TW14 OLW. 

Telephone 01-751 5791 
Telex 89553736 Compex G 
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eee Oe ee ee eee 8 ee es SOCCER OCH CRORES ER CHECKER OOO Oe ORO eee ee ee ee ee 

; 

Presial bes the: prime example. : 
The information contained on Prestel’s ¢ 

computers may not be that vital, but the - 
same principles have been extended to a ° 
new scheme called ‘Homelink’ which is a ; 
““home operated Building Society, banking ; 
and tele-shopping service’. Through their : 
TY sets, subscribers to the service can run ‘ 
a Building Society or bank account, ; 
transfer money between accounts, buy : 
groceries, send and receive messages to : 
other users, and even book holidays. ° 

Because subscribers have direct access ; 
to the bank’s and Building Society's ; 
computers, security is going to have to be - 
very tight. Indeed they reassure customers : 
that ‘every financial transaction you make : 

will be rigorously protected by stringent ; 
security codes and passwords’. We shall ; 
see . : 
The following is a selection of some ; 

interesting computer crime case studies ; 
published in a new book called Computer : 
hecseiiee : 

: 
4 

iles. . systems, most users on ‘this one were not 
; allowed to read files maintained by other 
users. But a few users, such as system 
administrators, have special privileges and 
can look at all files. lt was only a matter of 
time until a privileged user logged in, and 
then Joe was away. 
_He had the power to completely | 

over the system, cutting off other 
pede SS — even z es 

@eeeeees 
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_@ OPERATING SYSTEM: 

Modest advertising is a hallmark of NEC, the leading Japanese microcomputer 
manufacturer, and one of the world’s largest electronics companies. We can now reveal 
some of the secret features that make the APC something special . 

Standard features: 
@ SPEED: Full 5 MHz 8086 16 bit processor (true 16 
bit data). 
® CAPACITY: TWO MEGABYTE professional 
standard 8 inch disks. 
@ MEMORY: 128k user RAM + screen RAM + 
system ROM + battery-backed CMOS non-volatile 
RAM & clock/calendar. 

Standard CPM-86, 
(MSDOS & UCSD soon). 
® HIGH RESOLUTION 8 x 19 dot character screen 
definition, (25 lines of 80 characters + 26th system 
status line). 
@ AWARD WINNING NEC 7220 graphic chip in 
character mode. 256 standard character set includes 
maths/greek symbols. ADDITIONAL 256 USER- 
PROGRAMMABLE shape character set(s). 
® KEYBOARD: Fast 61 key + 25 key numeric/ 
cursor pad + 22 dual mode function keys with 
labelling facility (16 of which will each hold two 15 
character user-defined strings). 
@ SERIAL RS-232: to 19,200 baud synch/asynch. 
Parallel O/P. 
@ PROGRAMMABLE POWER-OFF: 2 year lithium 
battery. Music. 
@ SUPERB MANUALS: operating level to full 
technical spec. 
® COMPACTNESS: 
deep, 14 inches high. 
@ PRICE: unbelievable for the quality of this product 
from the minicomputer division of NEC. 

19 inches wide, 24 inches 

Optional Extra features: 
e@ EXPANDABLE USER MEMORY: in 128k units 
to 640k RAM. 
@ HARD DISKS: one or two shortly (9 or 18 MB 
formatted). 
®8 COLOUR SCREEN (Benchmark & Master- 
planner use colour). 
® VERY HIGH RESOLUTION GRAPHICS: 
640 x 475 screen from 1024 x 1024 bit-map 8 colour 
array (384k RAM!). Hardware draw, pan & zoom 
using 2nd NEC 7220 controller. Fast! Macro shape 
generation etc with CPM-86 GSX/GSS software. 
®32 BIT HARDWARE ARITHMETIC PRO- 
CESSOR: 25 times CPU speed. 

Software: 
® STANDARD CPM- u SOFTWARE, plus specific 
NEC packages: — 
® BENCHMARK Word Processor. 
® DBASE II Data Base. 
@® MASTERPLANNER Business Planner/Spread- 
sheet (From Comshare). 
® SYSTEMATICS Integrated Accounts Package. 
® RM COBOL. | 
e IBM etc TERMINAL EMULATION. 
® OUR OWN BESPOKE SOFTWARE to user’s 
requirements. 

The APC — voted Australian Personal Computer of the Year, 1983. 
The APC — Top of NEC’s range of five microcomputers. 

Centre 
130 Lewes Road, Brighton BN2 3LG 
(0273) 673114 Mon-Sat 10am-6pm 

All from NEC — the name you find inside most microcomputers . 

Brighton Computer Please send me further details of the NEC APC 

rc aero hia Ell alee Aon i ed Dg a a ee Ie et Seer ot Me 7s WN al Rt ad TAY Yd TR Te ar ea, 

See, The a ay ea Re Re ee Gee ee) eee Re wD be 6S aka ow We aaa em Ga cel nv elas mrie 

dpe Witte NC aL ileal br IML bal! We ae OS ek dae ee oad oe at a Oe it I age Jot Te gt ey bol lar ait a Oe ef the Ee Pec eh ee ear 

be re es IME inp ee CI a, ee Jae ew 0 ces eM Lae iS Ca a ae ane the ee 
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Working late again? 
When NEC - The APC and tts NEC But on the corner of 

computer-makers to the 3530 Spinwriter hasso many this page, a small snip could 
world - made their own unique features -in fact, there = mean a giant leap for your 
computer, naturally, by are too many to list here. business. 
cutting out the middleman, And a little more 
they made their own com- . 
puter more competitive in | ee ————s—===—=_————™™—" 

price. And performance. > 

Take the new NEC 
16-bit Advanced Personal 
Computer (APC), for 
example: it can store more 
information and operate 
faster andeasier than any 

system in its price range. — maaan gs 

time for your 

NEC Corporation 
Tokyo, Japan 

MONOCHROME APC HO2 WITH DUAL MEGABYTE DISK DRIVES £1,985 EXCL. VAT 

(1983 | WHICH MICRO? SEPTEMBER 1983 
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ELECTRONIC MAIL 
Given the phenomenal growth rate of technology and the thousands of people buying computers, 

it wasn't long before micros could talk to each other. We found out how computers communicate. 

Communication lies at the heart of the 
information technology revolution. It is 
not enough just to handle and manipulate 
information, it needs to be communicated 
and accessible to people in different places. 
As the number of micros grows, more and 
more people want to be able to 
communicate between them and perhaps 
larger computers. 

Not ones to be left behind we decided 
to try some long distance inter-computer 
communication of our own when one of 
our number went off to the USA. 

For the experiment we used a couple of 
Osbornes — although most machines 
would do — one in the office in London 
and the new Osborne Executive in 
Hayward, California. 
Once you write something on one 

computer, like this story, then to send it 
to another or for you to gain access to 
information on another computer as in 
Prestel, the computers must be able to 
communicate. Easier said than done. 

It is a bit like matching up a printer to the 
computer, there are a number of different 
protocols used by the computers and 
several ways of sending the information. 

So just what did we do? Well, there a 
two ways we could have tried to 
communicate, directly from one 
computer to another or via some inter- 
mediary. For direct communication that 
would require someone to be at either end 
at the same time and when you are calling 
from over 6000 miles away there is quite a 
time difference. Easier to go through an 
intermediary — an electronic mailbox. 

This is a central computer which a 
a pigeon hole for messages. Yor 
assigned a password for each bo 
and can receive or transmit m 
your box to anyone else who has a mai 
box. 
The advantage for long distance work, 

or to avoid repeated telephone calls until” 
you find someone, is that you can s 
message when you want and recei 
when you want. 
Another advantage is that 

can be sent for the price of 
call and retrieved for the 
6000 miles is some sa 
costs, though, so you 
you will use it 
standing charge. 
Osborne onic mailbox 

ommunication 
Cations in the US and 
ther company, BL 

the people who brought 
ini Metro from its car division — 

erates a mailbox system called 
Comet. This costs £30 a month per 
mailbox, with a three month minimum, but 
there is no storage or access charge. 

The use of this intermediary means that 
almost any teletype terminal, micro or 
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word processor can be linked provided the 
micro can act as a terminal since the 
mailbox is on a mainframe computer. 

This story was written using WordStar. 
For transmissions you can either write the 
whole story in the non document mode or 
use one of the PIP utilities, PIP <file 
name> Z, to strip away the most 
significant bit in the data byte which 
removes the various control functions 
used in WordStar to indicate soft spaces, 
soft returns etc. 

If your message is long, this latter 
approach is easiest since it saves putting in 
carriage returns at the end of every line. It 
is also advisable to transmit in upper case 
It is possible to transmit text 
generated by some spreadsheet pr 
like SuperCalc, and incorpor 
the text. 

Once the story w 
piece of softwa 

ion faster and 
ore expensive as it 

circuitry. 
way large IBM computers 

. In the asynchronous mode 
e and data information are mixed 

er and the characters can be 
transmitted asynchronously, which tends 
to be the normal for micros. It is also 
easiest for marginal quality telephone lines. 
Once the story was written and on disk 

file the next thing to do was to call the 
mailbox and send it. You do not have to 
put it on disk in a file but this is easier and 
quicker than writing it directly into the 
system. 

In Britain there are a number of tele- 
phone numbers in different areas which 
give access to electronic mailboxes, like 
Comet, locally. 

There are far more in the US for the 
different data transmission networks — at 
least 34 in the San Francisco Bay area 

according to Roy Robinson in technical 
support here at Osborne in Hayward. 

In order to get data from the computer 
into the phone lines a modem 
modulator/demodulator — is necessary. 
The modem converts the binary’ 
tion in the computer into ton 
be transmitted across the f 
Osborne modem p 
back of the phone 

e there are more 
taching things to the 
people use an acoustic 

s a simpler way of connect- 
em to the phone system with- 

ectrical connection to the phone 

$ also more portable and can be used 
ug into any standard phone, although 

normally not trimphones. 
The signals sent over the phone go to a 

switching centre where they 
ssed by sophisticated equipment 

smitted over high quality circuits 
‘oid any loss of quality. Then at the 

er end they are transmitted back over 
e local phone lines to the receiving 

computer. 
That's the theory, if you’re reading this 

then we know it works. 
Once the local access number is dialled 

there is a tone which indicates there is a 
connection to the data transmission lines. 
Then you enter in a series of codes to 
enable you to get access to the particular 

you are using. 
ur case this meant getting into the 

ymnet system in the USA which required 
having an identity number (problem 
number one), going through that to get to 
Comet in the UK, entering a personal 
password finding out if there were any 
messages for us and then sending the 
story. 

The transmission rate is 300 baud which 
means it takes about one and a half minutes 
to transmit a full page of A4 typed text. 
We also used the mailbox system 

Osborne uses and sent the story to a 
mailbox owned by Osborne via Compu- 
serve. Then from London we dialled into 
this and retrieved the story and got it onto 
disk in the computer in the office. 

Once the story is transmitted there is a 
confirmation message that it has been 
received. Then it is up to the recipients to 
call into their mailboxes regularly to see if 
there is a message for them. 

If there is, they can access it and either 
read it on their VDU or transfer it onto 
disk or print it out or all three. 

This, however, is really just a simple 
example of electronic data transmission. 
Its impact — in publishing, banks, offices, 
even in the home — is only just beginning. 
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NAICRO © RENT. son xevsoaro Hine 

Totally flexible rentals of OSBORNE, APPLE, IBM and SIRIUS 

\ hardware, software and peripherals from under £3.50 per day 
(3-month rental, Osborne) 

KEYBOARD HIRE LIMITED 176 BARNSBURY ROAD LONDON N11 OER 

CA) , we HAVE 

1 FATH i i} OARAN 

Air Traffic 
Control 

bring you 
For the 
16 or 48K 
ZXspectrum be a NER eee Se ae ee Ne ae ee ee ee a. ee ee ee ee 

Cem ee eS 

| ES) 
YOUR TASK: to direct incoming aircraft © Please rush ME i. ss es copy/copies 3 ‘ 

from holding stacks to runway — smoothly, of HEATHROW A.T.C. i 

safely and expeditiously. i 
| enclose remittance of............. F 7 

YOUR INSTRUMENTS: Radar screen (cheques/PO’s payable to Hewson t 5 

showing aircraft call signs, blips and trails. Consultants) 

Four stack displays giving altitude, heading, 
speed and size. Please debit my Access/Barclay account | 

UREN 3 Sah a 2 NS a A a | 

SEVEN levels of play including a TC Ca pias ORO Ta ID a SPS i : 
demonstration mode. 

Name (block capitals).............. | | 

Choose an EASY mode to begin with— «si “<Gss  —y) CAM, COUR Mf Me r] | 

landing light aircraft any way you can. Bibel ei Go Hod a, Pa ey F 
« 

Progress to more TRICKY situations — § ‘Qi cot | 7 Det MeO 2 m0 ee i 

mixed aircraft, restricted airspace, minimum § 3m | |. “mw |li@-RT © GRAN ey eee By le ep ———— eee i 

separation, outbound traffic. ENE RRC Rp apie Mate imap: ci ho» 

The ULTIMATE CHALLENGE — 

emergencies, unknown aircraft, radio failure, 

loss of a runway, instrument failure... 

60a, St. Mary’s Street, Wallingford, 

Send today to: Hewson Consultants, é 

Oxon. OX10 OEL. i 

— oe oe ee 

= oo = = -_ _,.: = er ce 
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This month has been a busy one for our Buyer’s | 
Guide team. The main news is the introduction of 
the Acorn Electron into the most competitive part 
of the market — at under £199 it will mean real 
trouble for the main rivals. 

This month’s other news includes an attractive 
deal on the ZX81. A ‘“‘starter pack’’ is now 
available for £45 which includes the ZX81I, a 16K 
RAM pack and one software cassette. One new 
micro comes from Sharp — the MZ-700 series. At 
prices of £240 for the basic version and £420 

ACOMTALOM:...65 £15 
Mppe tte.) oe £845 
mppre PPPS 2 eae £699 
duets... ee £80 
Atari 400 iiss oe ering £150 
Atari S00. 2 a £299 
BBC Bo ee £399 
CasiorRriern. vot f £135 
Taso POUR i he £80 
Colour Genies 2 | £168 
Commodore 64... £230 

ROMK Soc £120 
ARON SEs otskes... £17 
meCerON a £199 
Bp rie oo). ae £41 | 
mprer Ce £90 
OO £225 
a SS | rr sie £397 
RASC Py £125 
plascom 3s... £376-£506 
Newbrain A/AD ..... £233-£267 
renee ee ea £595 
BIG ie ee a £100 
Be MOM i £140 
ia CRP RT a £80 
era PC SO0 ica £169 
mam MZ 700 ae £240 
pnarp MZ80A. £477 
enarp M7606... £899 
OO a » £150 
Bpectrunv tes £100 
bpectrum 48K £130 
Tandy Model 100.............. £500 
eesO. PCD). i ee £179 
Bro-80 Colour... £299. 
mexas 1I99/4a.) oo. £150 
meas CCAQ. hy £170 
Be 828 in. Incite Tae £ 40 

Price — The costs quoted for 
each micro are based on the | 

lowest common retail price 
prevailing at the time of going to 
press. 

But when budgeting for a 
System remember that the 
machines will usually require 
extras to perform their required 
function. This ranges from access 
to a television set and cassette 
recorder, to spending several 
hundred additional pounds on a 
printer if the computer is going 
to be used for serious business 
purposes. 
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Use — This gives an idea of what 
most machines are best suited for 
— though price tends to be the 
overriding factor as few non- 
millionaires would spend £3000 on 
a computer to play games with. 
But additionally some micros have 
large amounts of software and 
special features that are tailored 
for a particular market. 

RAM — The size of the RAM 
memory in a computer defines 
how large and how sophisticated a 
program can be run. It’s generally 
true that the larger the memory 

including the integral cassette unit and four-colour 
printer-plotter, it is a worthy competitor to the 
Commodore 64 and BBC Micro. 

After last month’s bout of price cuts, the trend 
continues this month with a reduction on the 
Colour Genie, from £199 to £168 and on the 
CGL M5 from £189 to £150. 

Every effort is made to keep the Buyer’s Guide 
up-to-date, but please send any additions to Buyer’s 
Guide Editor, Which Micro?, Scriptor Court, 
155 Farringdon Road, London ECIR 3AD. 

the better the computer — and 
the more expensive. 

Colour — Micros that show 
colour when plugged into a colour 
television are becoming 
increasingly popular in the home 
market as price fall. For many 
business applications, however, 
colour is not considered -that 
important. 

Languages — Nearly all micros 
offer the Basic computer language 
which, at the moment, is the 
easiest and simplest language for 

those wanting to learn how to 
program. Other languages tend to 
offer more powerful facilities or 
are specially suited for particular 
applications. 

Interfaces — These are the 
sockets on a micro which allow 
such peripherals as printers and 
modems to be connected and 
controlled by the computer. The 
most common is the RS232C 
interface and a wide range of 
equipment can be connected to it. 
Less well-known interfaces may 
give a more limited choice. 
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NNING TREBLE 
It takes a precision throw to hit target and an 

accurate decision to choose the correct printer to 
suit your requirements, PRISM 80 
CAE makes your choice easier with the winning 
treble. 

MICROPRISM 
The new MicroPrism printer is produced for 

‘triple top’ accuracy — that means quality text at 
low cost. Basic specification includes 80 cps 
correspondence quality and 110 cps data ee 
with high resolution 84 x 84 d.p.i graphics. @ — 
The MicroPrism will also accept letter S 
headed or pin feed paper. 

PRISM 80 & 132 
Small but efficient the Prism 80 & ‘ 

132 Matrix printers are right on target. Ideal 
for personal and business use, producing 
a quality performance every time. 

Both provide the speed you require, 
operating at up to 9600 baud and printing at 200 
cps offering the flexibility to match immediate 
and future needs. : 

Optional features include high 
resolution graphics, 250 sheet hopper 
and FULL COLOUR. 

Dealer enquiries welcome 

ORE MIC ROPRISM 

Teleprinter Equipment Ltd 

Akeman Street. Tring, Herts HP23 6AJ 
Tel. Tring 10442 82) 4011 5551 International Tel + 4424282 40171 5551 
Telex 82362 

Associated Companies GADC CAE ME 

NS 

PRISM 132 
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|Sinclair ZX8| 
Price: £45 — special offer “starter 
pack” which includes 16K RAM. 
Use: Home 
RAM: IK 
Colour: No 
Language: Basic 
Interface: Own 
Supplier: Sinclair Research 0276 
685311 

For: Sinclair’s celebrated ZX81, 
the computer which broke open 
the home market, is still available, 
‘though for how long this will 
continue is anyone’s guess. 

But in recognition of the 
declining appeal of a black and 
white computer that costs over 
£70 — by the time the virtually 
obligatory 16K of extra memory 
is purchased — Sinclair has now 
introduced a £45 starter pack. For 
this reasonable sum purchasers can 
acquire a ZX81, a 16K RAM pack 
and a software cassette. 
Against: That membrane key- 
board! It’s like typing with a sheet 
of cardboard over the keys. 

| Although the software is 
plentiful and cheap, there is 
virtually no new material coming 
out, since programmers prefer the 
Spectrum. It’s also worth 
remembering the speed at which 
the ZX81 loads programs from 
cassette — everything happens 
y-e-r-y S-l-o-w-l-y. 

Conclusion: At its new ‘‘all 
inclusive’* price of £45 the ZX8| 
may well have been given a new 

'| lease of life. It still won’t do half 
the things you can do on an Oric 

| or Spectrum but it is half the 
| price. As an entrance to Basic (in 
| both senses of the word) 
| itis unique and those on a tight 
| budget can do no better. 
May/June 1982 — Inside the ZX8| 

| April 1983 — IBM PC v ZX81 
| May 1983 — Add-ons for ZX81 

‘Sharp PCI251 

| 

Price: £80 
| Use: Home/office 
RAM: 4.2K 

| Colour: No 
| Language: Basic 

Interface: Own 
| Supplier: Sharp 061 205 2333 

| For: When equipped with the 
optional printer/plotter/micro- 
| Cassette unit (about £100), an 
| extremely compact complete 
| system. 
| Against: You have to write 99% 

i 
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of your software. 
Conclusion: The same company’s 
PC1500, though more expensive, 
is probably better value for most 
applications. 

Casio PB!00 
Price: £80 

Use: Home/office 
RAM: 0.5K 
Colour: No 
Language: Basic 

Interface: Own 
Supplier: Casio 01-450 9131 

For: Cheap memory expansion to 
approx. 3K; Basic respectable. 
Against: A little expensive 
compared to its Sharp rival. Small 
screen size (12 chars) an irritation. 
Conclusion: Like the PCI 211, 
more a super powered calculator 
than a ‘‘real computer’’. 

Aquarius 
Price: £80 
Use: Home 
RAM: 4K 
Colour: Yes 
CP/M: Not yet 
Language: Basic 
Interface: Own 

Supplier: Mattel Electronics 
01-235 7060 

For: Excellent documentation and 
a wide range of games cartridges 
will attract beginners. The 
potential for expansion is good, 
with cheap peripherals such as the 
printer (£135) available, but don’t 
hold your breath for CP/M. 
Against: The main failings are 
the keyboard (diabolical), the 
Basic (antiquated), and the prices 
(quite high for expanded 
versions). 
Conclusion: For users (especially 
games) rather than programmers. 

Jupiter Ace 
Price: £90 
Use: Home 

RAM: 3K 

BUYER'S GUIDE 

UNDER £250 
Colour: No 
Language: Forth 
Interface: Own 
Supplier: Jupiter Cantab 0954 80437 

For: The cheapest way to get into 
any language other than Basic. 
Against: Virtually no software 
about, no sound, no colour, poor 
graphics resolution, Forth language 
no longer unique since it is now 
available for most home micros. 
Conclusion: An inexpensive 
curiosity, but of little value to 
most home micro buyers. Since 
its launch several colour 
computers have come down in 
price to under £100 and the 
Forth language is now available as 
an optional extra for many other 
micros. 

November | 982 — Fastest Micro in 
the Universe? 

Casio FX700P 
Price: £90 
Use: Home/office 
RAM: 3K 
Colour: No 
Language: Basic 
Interface: Own 
Supplier: Casio 01-450 9131 

For: Cheap add-on memory; free 
program listing library goes some 
way towards curing software 
woes. 
Against: Same | 2 character 
screen as PBI00. 
Conclusion: No real moans, but 
Sharp/Tandy machines seem 
generally more thoughtful in 
design. 

Sinclair oa 
Spectrum 
Price: 16K £100 48K £130 
Use: Home 
RAM: 16K-48K 
Colour: Yes 
Language: Basic 
Interface: Own 
Supplier: Sinclair Research 0276 
685311 

For: As one of the most popular 
computers, the Spectrum has a 
very large amount of software 

| support. This means you can get a 
top-quality version of almost any 
game or utility, and pay less for it 
than you would if you had any 

other computer. 
A similar situation exists on the 

hardware front. The Sinclair 
printer is now down to only 
£39.95, and with the recent 
launch of the Microdrive (£70) 
high speed tape access should 
soon be available. 
However, this has not stopped a 

rush of cheap peripherals from 
independent manufacturers — 
digital tracers and interfaces to 
connect the Spectrum to office- 
quality printers, among others. 
These make it possible to build up 
a very complete system at a very 
low price. 

The carefully-timed price cut 
will probably improve the support 
situation, as it is bound to increase 
the user base. 
Against: We just wish the man 
would fit decent keyboards to his 
computers. At least it keeps the 
manufacturers of add-on key- 
boards in business. 

The single-key Basic entry is 
often rather frustrating, especially 
for beginners. 
Conclusion: At the new price of 
£100 it is hard to beat the 
Spectrum if you are a newcomer 
to home computing. 

July/August 1982 — Sinclair’s 
Spectrum v The BBC Micro 
February 1983 — Comparison: 
Oric | v Spectrum 

Oric | 
Price: 16K £100 48K £140 
Use: Home 
RAM: 16K-48K 
Colour: Yes 
Language: Basic 
Interface: Parallel 
Supplier: Oric International 0990 
2764 | 

| For: On paper, the Oric is a 
strong competitor to the 
Spectrum. Its specifications include 
useful pre-programmed sounds and 
high resolution graphics, and the 
buyer may well prefer the Oric’s 
keyboard and conventional entry 
of program statements. 

The Basic included is a near- 
standard Microsoft with many 
powerful extensions, so when 
software houses have had time to 
catch up on the recent surge of 
new machines, programs for the 
Oric should appear quickly. 
Against: The 16K version is still 
hard to get hold of, lengthy 

production delays having held up 

its appearance. 
A worrying, but persistent 

rumour about the Oric is that of 
problems in the cassette handling 
area — certainly, ours have never 
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ATARI 400/800 32k BBC 32k 

COMMODORE 64 

NASCOM 32k 

SPECTRUM 48k 

aa .* 

Bey 
Oss x 

LYNX 48k 2 

ORIC 48k 

38OZ 32k 

These games are very much bigger 
than normal adventures that you can 
buy. They cost £9.90 each.and may 
well take you months to solve! 

~ 

= / 
—= 

1) Colossal Adventure 
The classic original ‘‘Adventure”’ ¥ 
with all the original puzzles plus 
a complete new Master Game. 

2) Adventure Quest 
An epic puzzle journey through Middle 
Earth. 

3) Dungeon Adventure 
A truly massive game with over 100 
puzzles to solve. (ENGIN ENGNG NGNGNGNGNGNGNGNGNG 

7 

BARGAIN-HUNTERS 
READ THIs! 
Whatever your model of Sinclair computer—you can get 
HOURS of fun, intellectual satisfaction and education for just 
95p per month! 

A bargain? 
That’s Sinclair Programs magazine—the fat, glossy 
magazine that’s PACKED with original, tested programs for 
you to load and run. 

With Sinclair Programs every month you can build the 
library of programs that suits your mood: in recent issues 
we have challenged our readers with programs to test their 
skill at Sharpsnooter or Laser Cannon... jolt their brain 
cells with Quadratic Equation or Monster Maths... or take 
a practical turn with their own word processor program or 
graphic generator. 

That is just a fraction of what you get from Sinclair 
Programs. Each month we have 40 programs for owners of 
ZX80s, ZX81s and Spectrums. But make sure you don’t 
have to hunt TOO far for your bargains—Sinclair 
Programs always sells out quickly, so order 
yours TODAY from your newsagent, or fill 
in the form below and we will send — ~~ 4 
it direct to you pe, : 
every month. 
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What the reviewers say 

“The descriptions are so good that 
few players could fail to be ensnared 
by the realism of the mythical worlds 
where they are the hero or heroine... 
The booklet supplied with each 
program is very helpful. Extensive 
information is supplied about the 
game scenario, saving your current 
position on tape and there are hints 
about the sort of words which are 
understood by the computer. Each of 
the games has a vocabulary of about 

play, and plenty happens to keep you 
bemused and amused for hours on 
end.”’ 

— Which Micro & Software Review, 
August 

“A minor miracle of programming’’, 
‘‘An impressive suite of adventures. 
They are always a pleasure to play’’ 

\ — Popular Computing Weekly, 12 May & 
23 June 

fe SAN eee ANT , 

. Send order, or SAE 
) for catalogue, describing your micro, 
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LEVEL 9 COMPUTING 

Si 
g 
uy 
g 
gi 
Ry 

200 words . .. Sy 
The Level 9 programs are great fun to g 

g 
y 
Ry 
3 

g 

y 
Dept R, 229 Hughenden Road 

High Wycombe, Bucks HP13 5PG 

OY pf 

“Mn py Wi bl: 

© My" 

oN .) 
~S 
~ 

~ 'f. 8); Ui/p, MA, "Wi 

YY tt ft 

WN 
N Ws 

WMILM, 
“UMW 

a, Mb i 

Wp 

Wifi» 

Me 
SY 

wy x8 

beds 

> 
> 

N SS 

S 
Ss 

~ 

TA 

WW UMM I, Wi 

~ 

Y 

nn 

I 

rAw - 
ye F o 

My, 
W 

a 

a 

s— 

WHICH MICRO? SEPTEMBER | 983 



[SG WGTGNG NG NGG WGNGNGNSENSUSUGHGAGHS 

oo 

ck: ia ae 
: EN 

Bi 
-R 1983 

| Casio FX702P 
| Price: £135 

worked properly, and we have 
received numerous phone calls 
mentioning difficulty in loading 
from tape. 
Conclusion: The Oric is a difficult 
computer to sum up, outshining 
the Spectrum in some areas, but 
(as yet) behind in the vital areas of 
software support and complete 
documentation. If you want a tried 
and trusted computer, it might be 
wise to check the competition 
first. 
February 1983 — Oric | Review 
February 1983 — Comparison: 
Oric | v Spectrum 

May 1983 — Oric | v Vic 20 

Comx 35 
Price: £120 
Use: Home 
RAM: 35K 
Colour: Yes 
CP/M: No 
Language: Basic 
Interface: Own 

Supplier: Computers for All 
0268 418414 ; 

For: The Comx has many 
advanced and unusual features 
including a built-in joystick, an 
easy-to-use Basic and lots of 
memory for the money. 
Against: The use of the weird 
RCA 1802 processor makes the 
software supply uncertain at best. 
The Basic is very slow, making 
games programming virtually 
impossible without machine code. 
Conclusion: In many ways a 
strong machine — provides 
interest for the jaded expert. 

Nascom 1|/2 
Price: £125 + 
Use: Home/education 
RAM: 1-2K 
Colour: No 
Language: Basic 
Interface: RS232C 
Supplier: Lucas Logic 0926 497733 

For: Very versatile and easy to 
upgrade as long as you know your 
way around the insides. 
Against: Too old-fashioned for 
most home users. 
Conclusion: Fine for hardware 
freaks. 
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BUYER'S GUIDE 

Use: Home/office 
RAM: 3K 
Colour: No 
Language: Basic 
Interface: Own 
Supplier: Casio 01-450 9131 

For: Built-in statistical and 
mathematical functions. Display 
better than on lesser stablemates. 
Against: Awkward keyboard. 
Conclusion: Mainly of interest to 
scientific/engineering types. 

Commodore 
Vic 20 
Price: £140 (with starter pack) 
Use: Home 
RAM: 5K 
Colour: Yes 
Language: Basic 
Interface: Own | 
Supplier: Commodore 0753-79292 

For: Since the Vic is very widely 
used, it is well supported by soft- 
ware houses and specialist 
magazines. Apart from that, it has 
few advantages over its arch-rival, 
the Spectrum, except for the 
keyboard. 

It is nice to see a decent 
keyboard on a cheap computer, 
indeed, the Vic shares this item 
with its big brother, the 64. And it 
is easily available with a huge 
choice of software. 
Against: The standard user 
memory of 3.5K is far too small 
for any self-respecting computer 
these days, and it shows just how 
much the Vic has dated since its 
introduction. 

Other signs of encroaching 
obsolescence are the bizarre 
display with its jumbo character 
set, the untidy jumble of external 
apparatus required to run the 
thing, and the old-fashioned Basic 
which has been little improved 
since the early Pet days. 

The potential for good sound 
and graphics is certainly there, but 
there is no support for the 
advanced features in Basic, and 
one is obliged to interfere with 
memory by means of clumsy 
POKE statements in order to get 
anywhere. 

The manual is a bit of a joke, 
but then it does mean healthy sales 
for the (almost essential) 
Programmer’s Reference Guide. 
Conclusion: A good cartridge 
games machine, but memory 
expansion is essential for any 
serious purpose. And the cost of 
additional memory makes the 
Commodore 64 a far better buy 
for those wanting a Commodore 
machine. 

Sept/Oct | 982—Dragon 32 v Vic 20 
May 1983 — Oric | v Vic 20 

Atari 
Price: 400 £149 800 £299 
Use: Home 
RAM: 400 16K 800 48K 
Colour: Yes 
Language: Basic 
Interface: RS-232C 
Supplier: Atari (01-900 0511) 

For: Atari produced an excellent 
games machine in its 400 and 
800 home computers, which is no 
surprise given its background in 
arcade machines and home games 
consoles. 
What did surprise many industry 

observers was the readiness of 
software houses to supply serious 
software for educational and 
business purposes, especially on 
the 800 version with its 
typewriter keyboard and disk 
interface. 

The software is one of the main 
reasons for buying an Atari, its 
quality being consistently high. 
Against: There are several 
drawbacks to becoming an Atari 
user, including the irritating need 
for a special cassette recorder at 
the inflated price of about £45. 
The touch-sensitive keyboard of 
the 400 is also rather off-putting, 
and limits the practical uses of the 
machine. 

Software prices for the Atari 
seem to be rather high compared 
to those for rival machines. 
Conclusion: The Atari is one of 
the older machines to enjoy a 
place in the Top Ten, but still 
holds up well in any comparison 
with its rivals. 

Recent price cuts and specifica- 
tion improvements have made it 
more competitive. 

CGL M5 
Price: £150 
Use: Home 
RAM: 20K 
Colour: Yes 
CP/M: No 
Language: Basic 
Interface: Own 
Supplier: Computer Games Ltd 
01-508 5600 

For: Even before most of us 
have actually seen it on the 
shelves, Sord has cut the price of 
the M5 by £40. (Could it be they 
read our review in the July issue?) 
This makes it more of a potential 
winner; it’s well made, well 
documented and takes three 
different Basics in its cartridge 
slot. 

Against: Limited memory is the 
major drawback. Of the 20K 
RAM, 16K is used for video, 
which doesn’t leave much space 
and really makes extra memory in 
the shape of an expansion box 
essential for any serious 
programming. Trouble is, it’s not 
available yet. 
Conclusion: The M5 has the 
potential to become a popular 
home micro, especially since the 
price cuts. But the competition is 
tough: you can now get a 48K 
Spectrum complete with printer 
for £170 — and excellent 
support. 
July 1983 — M5 — A double-edge 
Sord | 

Texas TI 99/4a 
Price: £150 
Use: Home, Education 
RAM: 16K 
Colour: Yes 
Language: Basic 
Interface: Own 
Supplier: Texas Instruments 0234 
67466 

For: The T199/4a has many 
features lacking in the 
competition, yet it has never sold 
in the numbers of the Vic or 
Spectrum. 

The heart of the computer is its 
|6-bit processor, Texas 
Instruments’ own, which is 
reflected in the ease with which 
the machine can be expanded. 

Since the TI is one of the most 
widely used computers in 
American schools, it comes as no 
surprise that a wealth of excellent 
educational software is available on 
cartridge. 

Graphics and sound facilities are 
more than adequate, and a wide 
choice of programming languages 
is available, though some (like 
LOGO) require hardware 
expansion. 

The keyboard is particularly 
pleasant to use, with a light and 
positive feel. 
Against: Despite recent price 
cuts, it costs a lot to expand the 
system. The computer itself was 
very expensive when first 
introduced, and very little 
independent software is available. 

TI’s own software is excellent, 
but quite expensive. 
Conclusion: The T199/4a is a 
fundamentally good machine, but 
recommended only if you know 
you can get the software you 
need. 

Sept/Oct 1982 — Solid State from 
Texas 
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ARCADE 
GAMES 
ALIENS + DRAGON 32 £7.95 
A machine coded Arcade game presented in high resolution 
graphics. Features 48 invaders, mother ship, 4 defenders per 
wave, 4 shields + bonus shields. Continuous display of score 
during game. 
RECOMMENDED BY THE MICROCOMPUTER SOFTWARE 
CLUB. 

GWENT COMPUTERS 

PERSONAL & BUSINESS 

MICRO-COMPUTERS 

EVICTOR,,, DRAGON 32 and ORIC-1 48K é 
ZX SPECTRUM 48K £5.95 

An original Arcade game presented in high resolution graphics 
with machine code for extra zip. Evict the aliens from their self re- 
generating and defended base. Features lasers, phasors and 
bombs. 5 skill levels. Dragon 32 and Oric-1 versions feature a 
demonstration mode. 
RECOMMENDED BY THE MICROCOMPUTER SOFTWARE 
CLUB. 

Also available for the Dragon 32: 
DRAGON STARTREK £8.45 

Full range of Sharp micro- 

computers and other makes 

in stock. 

(Also repairs & professional advice) 

CLOWNS 
WIZARD 
SIRIUS IV 
GALLEONS 

RED ALERT 
FRUITA 
TRIPLET 
SMASH 

151 Chepstow Road, 

Newport, 

Gwent 

Tel: 0633 215008 

All prices inclusive, mail order, cheques or postal orders to: 
WIZARD SOFTWARE, DEPT. WM, P.O. BOX 23, 
DUNFERMLINE, FIFE, KY11 5RW. 
Also available from software retailers in U.K., Europe and Africa. 
Send large S.A.E. for full program catalogue. 
Royalties paid for superior quality DRAGON 32 and ORIC-1 
software. 
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OVER 1,000,000 COMPUTER USERS SPEC} HAVE BEEN WAITING FOR THESE BOOKS _ etNetertenstraa 
ELELEL’S of entertaining games for only £2.95 

Each book contains more than 20 quality games 
programs, each one specially written for the series. 
Moving graphics games, arcade games, reflex flexers 

and brain stretchers are all here, unavailable ‘i 
elsewhere and guaranteed to provide hours of ie 

entertainment. 
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Available from all good bookshops, or for £2.95 
+ 35p post & packing (£3.30) from 

Computer Books Offer 1, Virgin Books, 
61/63 Portobello Road, London W11 3DD. 
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Colour Genie 
Price: £168 
Use: Home 
RAM: 32K 
Colour: Yes 

Language: Basic 
Interface: RS232C 

Supplier: Lowe Electronic 0629 4995 

For: Full size keyboard with 
proper keys, good graphics and 
sound facilities. 
Against: Not as compatible with 
the TRS-80 as earlier Genies, and 
there isn’t much software. 
Conclusion: A lot of micro for 
the money, but check what 
programs you will be able to buy. 

December |982 — The Lynx and 
The Colour Genie 

Sharp PC1I500 
Price: £169 
Use: Home/office 
RAM: 3.5K 
Colour: No 
Language: Basic 
Interface: Own 

Supplier: Sharp 061 205 2333 

For: Typewriter format keyboard 
with space bar at centre; memory 
expandable to 11.5K. A genuine 
pocket computer with a full 
Microsoft style Basic. Slightly 
cheaper than identical Tandy PC2. 
Against: Not much software, 
although independents such as 
Kuma are beginning to support 
Sharp’s pocket machines. 
Conclusion: Well above the 
programmable calculator level in 
everything except size. 

eras CC40 
Price: £170 
Use: Business 
RAM: 5.5K 

| Colour: No 
Language: Basic 
Interface: Own 

_| Supplier: Texas Instruments 0234 
67466 

For: Offering real computer 
"| Power in a box small enough for 

| one-handed use, the CC40 has a 
| low starter price with a range of 
| accessories and ROM based 
| software on the way. It is easier 
| to use than the Epson if your task 

is simple, and the keyboard 
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(although small) is acceptable for 
typing short documents. 
Against: Expansion of the 
system will be necessary for some 
applications — in particular, the 
‘‘wafertape’’ floppy tape will be 
almost essential for permanent 
data storage at about £150. 
Conclusion: It may be all the 
computer power you actually 
need for some business 
applications. 

June 1983 — Computing in the lap 
with the Texas CC40 

Dragon 32 
Price: £175 
Use: Home 
RAM: 32K 
Colour: Yes 
language: Basic 
Interface: Parallel 

Supplier: Dragon Data 0656 744700 

For: After a fairly slow start, the 
Dragon really took off over 
Christmas, selling out completely 
in most shops. This surge of 
interest seems to have spurred the 
independent software producers 
into supporting the machine, since 
there is now a fair amount of 
good games material available. 

The Dragon’s users are typically 
very enthusiastic about their 
machine, mentioning the useful 
extended Basic and typewriter 
keyboard as strong points. No 
special tape recorder is necessary, 
and the machine offers a 
reasonable display on a domestic 
TV. 
Against: It is disappointing that 
the Dragon has not inspired a 
family of cheap peripherals in the 
same way that the Spectrum has. 
The addition of a cheap printer in 
particular would be a real boost. 
‘There is a rather old-fashioned 

feel to the Dragon which can be 
pinned down to its lack of a lower 
case display and crude Microsoft 
line editor. The latter must be 
responsible for a lot of wasted 
time in program development. 
Conclusion: The Dragon has 
many features in its favour, 
including its British manufacture 
and fine value for money. A small 
amount of development on the 
system software would make it a 
world beater. But take a look at 
the comparably priced Electron as 
well. 

Sept/Oct 1982 — New Dragon 32 
v the Vic 20 
April 1983 — Dragon 32 v Lynx 

Acorn Atom 
Price: £175 + 
Use: Home 
RAM: 2.12K 
Colour: Optional 

Language: Basic, Lisp, Forth 
Interface: Own 
Supplier: Acorn 0223 245200 

For: Versatile old faithful from 

the true hobbyist days with a loyal 
user base. 

Against: Outclassed by more 
recent machines, especially 
Acorn’s new Electron. Software 
support mainly for basic versions. 

Conclusion: Like the Nascom |, 
mainly of interest to those who 
like to tinker. 

May/June 1982 — Acorn’s Atomic 
Fusion 

TRS-80 PC2 
Price: £179 
Use: Home/office 
RAM: 3.5K 
Colour: No 
Language: Basic 
Interface: Own 
Supplier: Tandy 0922 648181 

For: Identical to Sharp PC1 500. 

Against: Costs more. 

Conclusion: Draw your own. 

Lynx 
Price: 48K £225 96K £299 
Use: Home 
RAM: 48K-96K 
Colour: Yes 
Language: Basic 
Interface: Serial 
Supplier: Camputers 0223 315063 

For: Whatever else you can say 
about the Lynx, it must be said 
that it is an interesting machine. 
£225 buys a compact box with a 
typewriter keyboard, an unusual 
structured Basic and 48K of RAM 
(though only about | 3K is available 
for program storage). 
The real interest, however, 

must be in the potential for 
turning the Lynx into a business 
machine. 
Camputers say that massive 

amounts of memory expansion will 
shortly be available, along with a 
disk operating system (probably 
CP/M). 

If their plans are fulfilled, this will 
make the Lynx a rival to the Apple 
Il as a realistic small business 
computer, yet with all the features 
the home user wants. 
Against: As the machine stands, 
however, it suffers from a lack of 
software and a somewhat quirky 

display with no scrolling and slow 
screen handling. 

The first games software for the 
Lynx is now becoming available, 
but it is too soon to say whether 
or not these programs will 
overcome the display limitations. 
Conclusion: The Lynx could well 
be a rising star, but at the moment 
there are surer bets for the home 
user. 

December 1982 — The Lynx and 
The Colour Genie 
April 1983 — Dragon 32 v Lynx 

——— 

Commodore 64 
Price: £230 Goa 

RAM: 64K 
Colour: Yes 
Language: Basic 
Interface: RS-232C 

For: The Vic-20’s most obvious 
failing is its puny memory size, and 
the lookalike 64 certainly makes 
up for this with a useful 38K of 

The ability to switch out the 
Basic ROM and overlay it with 
RAM has been exploited by a 
number of software houses who 

processors, financial planning 
packages and other business 
Programs, and a large amount of 
games software is now becoming 

Against: Unfortunately, 
Commodore has not learned from 
all its mistakes with the Vic. 

The documentation supplied is 

anyone wanting to write his own 
programs is pretty much on his 
own. The sound facilities are 
impressive in hardware terms, but 

Use: Home, Business 

Supplier: Commodore 0753 79292 

Basic program space. 

have brought out word 

available. 

down to their usual standard, and 

there is no Basic or system 
support, and all sound modulation 
is via a clumsy series of POKEs. 

Although the infamous 22 
column Vic display is replaced by a 
more readable 40 column display, 
there is no 80 column option, 
unusual in what Commodore 
obviously intends to be an entry- 
level business system. 

The Basic interpreter has 
improved little since the early Pet 
days, and now looks dated beside 
that of the BBC Micro. 
Conclusion: The 64 is a great 
improvement over earlier offer- 
ings, but in some ways it repre- 
sents a missed opportunity for 
Commodore. And the Electron is 
worth considering first. 
March 1983 — Commodore 64 
Review 

Benchmark test with BBC Micro 
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DRAGON 32 CARTRIDGE 

£29.95 
WINDRUSH MICRO SYSTEMS 

WORSTEAD LABORATORIES, NORTH WALSHAM, NORFOLK, ENGLAND. NR28 9SA 
TELEPHONE (0692) 405600 DEALER ENQUIRIES INVITED 

INCLUSIVE OF VAT & POSTAGE 

VISA/ACCESS ACCEPTED 

Give your BBC Micro a 

REAL voice. 

With the Voxbox voice digitiser. 

Normal human voice can now be stored on disc and 
accessed from your own programs. Store words or 

phrases in English or any other language. 
The Voxbox comes complete with a speaker, microphone 
and full operating software to enable you to build your 

own voice files. Just plug into the User Port. 

It speaks for itself. 

Multiplex Computer Services 

250, Eastern Road, Brighton BN2 5TA. 
Tel: (0273) 606860 

I 
MAKE YOUR APPLE GROW! 
WITH OUR HIGH QUALITY ACCESSORIES 

JOYSTICK 

FORTH CARD 

ara Z80 SOFT CARD 
CP/M operating system 

80 COLUMN CARD 
BASIC, PASCAL & CP/M compatible 

RS232 SERIAL 
INTERFACE 

DISK DRIVE 
CONTROLLER 

PRINTER 
CONTROLLER 

16K RAM CARD 

LANGUAGE CARD 
for FORTRAN, PASCAL, LISP, BASIC 

PAL CARD 

EPROM WRITER 

TRADE & EXPORT ENQUIRIES WELCOME 

A BBC WORD-PROCESSOR 

FOR HOME, SCHOOL, COLLEGE OR BUSINESS 

WITH 

* International circuits 

£12.95 

£59.95 

£59.95 

£79.95 

£62.50 

£39.95 

£39.95 

£59.95 

£59.95 

£69.95 

£69.95 

* BACKGROUND PRINTING * ON-SCREEN FORMATTING * 

* DECIMAL TAB WITH AUTOMATIC TOTALLING * 

* DEFINE YOUR OWN PRINTER CONTROL CODES * 

Print 500 labels, personalise 500 letters, or 
print 260,000 characters at one command — 

with up to 9999 copies of everything. 

Or use it without a printer for your 
address lists, appointments diary, indexes etc. 

IT MUST BE 

WORDSWORTH 
TAPE £17.25. DISC (40 OR 80 TRACK) £19.50 
FROM YOUR DEALER, OR DIRECT FROM 

IAN COPESTAKE 
Dept W5, 23 Connaught Crescent, Brookwood, 

‘WOKING, Surrey, GU24 OAN. Tel. 048 67 Brookwood 4755. 

Goods despatched by return. Printing service available. 
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Price: £233-£267 
Use: Business 
RAM: 32K + 
Colour: No 
Language: Basic 
Interface: RS232C 

Supplier: Grundy Business Systems 
01-997 1171 

Micro Professor 
MPF Il 
Price: £270 

Use: Home/business/education 
RAM: 64K 
Colour: Yes 

Language: Basic 
Interface: RS232C 

Supplier: Sirtel (UK) 0733 236010 

For: Seems to be quite well built, 
and should be widely available 
through retail outlets. 
Against: Since it is likely to be 
less useful than a 48K Spectrum, 
but costs £100 more, it does not 
seem to be very good value for 
most home users. 

Conclusion: It is difficult to see 
the attraction of becoming an 
MPF II owner. 

| June 1983 — MPFII — An Apple 
for half price? 

Genie |-2 
| Price: £299 

Use: Home 
| RAM: 16-48K 
| Colour: No 
| Language: Basic 

| Interface: RS232C 
Supplier: Lowe Electronics 0629 

. 4995 

| For: Complete compatibility with 
| the worthy but elderly TRS-80 
| Model | makes Genie a well 
| documented and supported 

| machine. It is a well designed and 
| €asy to use machine, with a 
| number of thoughtful touches like 
| the built-in cassette recorder. 
| Against: The price now looks 
high against that of the Electron 

| or Commodore 64. Poor graphics. 

WHICH MICRO? SEPTEMBER 1983 

Newbrain A/AD 

TO £500 

BUYER'S GUIDE 
For: Compact size and optional 
battery pack make the Newbrain 
the first ‘lap computer’. If the 
long-promised CP/M ever arrives, 
it will turn it into a potentially very 
useful system. 
Against: Until that glorious day, 
users will have to put up with a 
severe shortage of software. The 
whole idea of lap computers has 
been vastly improved upon since 
the inception of the Newbrain. 
Conclusion: Ahead of its time, 
but out of date. Such is progress in 
the micro world. 

July/August 1982 — Newbrain 
Review 
December | 982 — Microwriter v 
Newbrain 

and lack of colour will deter home 

buyers, and the age of the origin 
design means that the Genie may 
not have much life left. 

Conclusion: Another old 

favourite from when PCW was 

new, but now obsolescent. 

TRS-80 Colour 
Price: £299 

Use: Home 

RAM: 16K 
Colour: Yes 
Language: Basic 
Interface: RS232C 

Supplier: Tandy 0922 648181 

For: Very popular in America, so 
there is plenty of software if you 
know where to look (e.g. 
Molimerx). : 
Against: Overpriced, especially 
when compared to the Dragon, 
which is effectively the expanded 
TRS-80 Colour at about half the 
price. 

Conclusion: Look at the Dragon 
first. 
November |982 — Tandy in 
Transition 

Nascom 3 
Price: £376-£506 
Use: Home/education 
RAM: 8-48K 
Colour: No 
Language: Basic, Pascal 
Interface: RS232C 
Supplier: Lucas Logic 0926 497733 

For: A versatile revision of the 
earlier Nascoms, particularly good 
for interfacing with the real world 
in scientific or industrial 
applications. 
Against: Not really suitable for 
mainstream home/business use, 
especially at that price. The British 
Apple Il, but not as well developed 
or supported. 
Conclusion: It doesn’t seem long 
since Nascom was the name for 
advanced British personal 
computers. Whatever happened? 

use, and a versatile range of soft- 
ware is available from Epson and 
others. 
Against: The lack of inbuilt 
arithmetic logic is annoying, all 
simple calculations having to be 
done through Basic. The Basic 
itself is nothing special. 
Conclusion: The first truly useful 
micro to be portable rather than 
merely transportable. A crop of 
imitators is on its way with Tandy 
Model 100 worth a look. 
March 1983 — Epson HX20 
Review 

BBC Micro 
Price: Mod. B £399 
Use: Home/education 
RAM: Mod. A 16K Mod. B 32K 
Colour: Yes 
Language: Basic 
Interface: RS-423 
Supplier: BBC Micro Systems, PO 
Box 7, London W 6XJ 

For: Acorn’s BBC Micro, 
is one of the most advanced and 
user-friendly computers on sale. 

The long-term expansion 
potential is unrivalled by any home 
micro. 

The Basic makes the BBC an 
excellent device on which to learn 
programming, and the best of the 

Link 480Z 
: : Price: £450 software exploits the machine bids Giese 

fully, to make it outshine its rivals. RAM: 32K 
As one of the most Colour: Yes 

Language: Basic 
Interface: IEEE 488 

Supplier: Research Machines 0865 
49866 

For: The 480Z is a low-cost 
version of the 380Z designed to 
be used in a network, and provides 
a cheap way to expand a school’s 
system. 
Against: Acorn’s Econet with 
BBC Micros is set to make the RM 
systems look very old-fashioned 
and expensive. 
Conclusion: OK for those who 
already use the 380. 

sophisticated micros, the BBC 
lends itself to use with new 
computing ideas. 

Against: Though technically 
excellent recent price cuts on 
other machines now make it look 
very over-priced at £400. 

However, Acorn’s new 
Electron, selling at £199, 
may offer the ideal solution to 
most home buyers, retaining the 
essential sophistication of the BBC 
Micro, but making many of the 
interfaces optional extras. Its 
launch also means the instant 
demise of the BBC Model A. 
Conclusion: An extremely 
versatile and impressive computer 
but expensive. _ 
May/June | 982— Auntie’s Attractive | . 
Features = 
March 1983 — Comparison: BBC | | 
Micro and Commodore 64 — 
May 1983 — BBC: Can it work in 
business 

Sharp MZ80A 
Price: £477 

Use: Home/business/education 
RAM: 48K 

Colour: No 

CP/M: Extra 

Language: Basic, Pascal 
Interface: Other 
Supplier: Sharp 061 205 2333 

For: Neat all-in-one design is 
appealing to home or business 

Epson HX20 
i rs users — you get a good keyboard, 

Gata Ms ase a built-in monitor and an integral 

Colour: No cassette drive. Quality of manu- 
facture is very high, and various 
peripherals (printers, disk drives 
etc.) are available. 
Against: Small user base means 
that only a few independents 
provide software. 
Conclusion: If you know you can 
get the software you need, the 
Sharp could be a good buy. 

Language: Basic 
Interface: RS232C 
Supplier: Epson UK 01-900 0466 
For: Remarkably efficient design 
gives you a 4x 20 character LCD 
screen, a mini printer and an 
optional micro-cassette drive in a 
package the size of a large paper- 
back. The keyboard is a joy to 
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% ALPHA NUMERIC PRINTING 
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POST FREE UK ONLY 
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ORIC SOFTWARE 
Dept. CG(1) 118 Worcester Rd, Malvern, Worcs., WR14 1SS 

AVAILABLE NOW, SOFTWARE CATALOGUE FREE WITH EVERY 
PURCHASE OR SEND £1.00 WHICH WILL BE DEDUCTED FROM YOUR 

FORIC SOFTWARE 

SPECIAL PRICE 
48K ORIC 
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Tandy 100 
Price: £500 
Use: Business/home 

RAM: 8K-32K 
Colour: No 

CP/M: No 
Language: Basic 
Interface: RS232C 
Supplier: Tandy 0922 648181 

For: Superbly compact design 
brings together true portability 
and desktop micro power, with 
excellent built-in software, 
documentation and LCD display 
making this the easiest machine to 
use in its class. 
Against: More memory would 
be useful for storing documents 
and data files. 
Conclusion: One of the very 
few micros which is genuinely 
easy for even a raw beginner to 
use profitably. 

Apple li+ 
Price: £600 

Use: Business/education/home 
RAM: 48K 
Colour: Extra 

CP/M: Extra 

Language: Basic 
Interface: RS232 
Supplier: Apple UK 1442 60244 

For: Despite being overshadowed 
by the new lle, the Apple Il+ is 
still a competent machine available 
at good discount from many 

| dealers. 
| Against: Lacks the refinements 

necessary in a modern business 
| system. Almost all new Apple 
software has extra features for 

lle users. 

| Conclusion: Comparing 
specifications, the new lle is 

| probably a better buy for most 
potential users. 

Andromeda 
Alpha 
| Price: £695-£3695 

Use: Business 
RAM: 64K 
Colour: No 
CP/M: Yes 

Language: Most 
| Interface: RS-232C 
| Supplier: 1T Computer Services 
| 0784 63211/2/3 

| For: Pricing is keen with 
| Andromeda’s unusual ‘‘buy the 
| software, get the machine free’’ 
deal. 

WHICH MICRO? SEPTEMBER 1983 

500 TO £1,000 
BUYER’S GUIDE 

Against: This means less choice 
of software than you might like, 
however, 
Conclusion: Check very carefully 
that your needs will be completely 
met by the software on offer. 

Hewlett- 
Packard HP75C 
Price: £695 
Use: Business 
RAM: 16-20K 
Colour: No 

CP/M: No 
Language: Basic 
Interface: RS-232C, HP-IL 
Supplier: Hewlett-Packard 
03446-3100 

For: Almost pocket size makes 
this the machine with the best 
power/portability combination. 
Hewlett snob appeal is strong. 
Against: Since it is made by HP 
the price is pretty hefty, especially 
compared to machines like the 
new Tandy 100 and Texas CC40. 
It is unlikely to achieve similar sales 
suCCeSS. 
Conclusion: The sort of thing 
you buy to prove that you can 
afford one. 

Prophet 
Price: £795 
Use: Business 
RAM: 32K 
Colour: No 
CP/M: No 
Language: Basic 
Interface: RS-232C 
Supplier: Busicomputers 0832 72052 

For: Essentially an Acorn Atom 
with a spreadsheet program built 
in, the Prophet makes a cheap way 
of getting into financial modelling. 
Against: Loading and saving 
models on tape takes a long time, 
and it is difficult to use the 
machine for other serious business 
functions. 
Conclusion: Even if financial 
modelling is all you want, it would 
be better to buy a less limited 
machine. 

Apple lle 
Price: £845 

Use: Business, Home, Education 
RAM: 64-128K 

Colour: Yes 

CP/M: Extra 

Language: Most 
Interface: RS-232 choice 
Supplier: Apple UK 0442 60244 

For: This new version of the old 
faithful Apple Il is well made and 
well supported with all kinds of 
extras available from Apple and 
incependent manufacturers. It is 
compatible with software written 
for the Apple Il+, but most 
reputable suppliers are producing 
new versions to exploit the more 
advanced design of the new 
model. 
Against: The cost of the lle is 
rather high, especially when the 
US pricing structure is taken into 
consideration. 
Conclusion: A fine machine, 
worth consideration against many 
newer designs. 

March 1983 — Apple Ile Review 

Sharp MZ80B 
Price: £899 
Use: Home, education, business 
RAM: 64K 
Colour: No 
CP/M: Extra 
Language: Basic, Assembler, Pascal 
Interface: RS-232C 
Supplier: Sharp 061-205 2333 

For: Very high build quality typical 
of Sharp makes the MZ80B a 
pleasure to use. 
Against: The cassette drive fitted 
needs to be supplemented by disk 
drives. The range of software 
available is disappointingly small, so 
check the availability of what you 
want with great care. 
Conclusion: Never a great seller; 
unremarkable in most respects. 

Andromeda 
Lita 
Price: £995-£2895 
Use: Business 
RAM: 64K 
Colour: No 
CP/M: Yes 
Language: Most 
Interface: RS-232 
Supplier: IT Computer Services 
0784 6321 1/2/3 

For: This portable business 
machine, a rival to the Osborne |, 
beats the earlier machine in several 
ways. The main superiority is in 
the capacity of the disk drives and 
the size of the built-in monitor. 
There is even a Zita with a |12MB 
winchester disk available. 

Against: Actually attempting to 
carry the thing is guaranteed to 
stretch your arms. It weighs even 
more than the Osborne. The usual 
Andromeda scheme of ‘buy the 
software, get the computer free’ 
applies, so check that you are 
getting the best programs for the 
job. 
Conclusion: Works fine on a 
desk-top, as long as your desk is 
reinforced. 

March 1983 — Portability the world 
over: Zita 

NEC PC800! 
Price: £997 

Use: Business 
RAM: 64K 
Colour: Yes 

CP/M: Yes 
Language: Basic 
Interface: RS-232 
Supplier: NEC 01-388 6100 

For: Although it looks like just 
another CP/M system, the NEC 
has some nice extra features 
including an excellent colour 
monitor and a three processor 
heart which improves graphics and 
input/output. 
Against: Not much. 
Conclusion: A refined option for 
the small business buyer. 

Commodore 
700 
Price: from £995 

Use: Home, business, education 
RAM: 128-256K 
Colour: No 
CP/M: Extra 

Language: Basic 
Interface: RS-232C, IEEE 488 
Supplier: Commodore 0753 79292 

For: Less obselescent than a 
Commodore 8096, and much 
prettier. The option of various 
second processors will let the 700 
into the CP/M world. 
Against: Not really widely 
available yet, nor is there much 
software. Why no 16-bit 
processor capability? | 
Conclusion: Worth considering if 
you know the right software is 
available. — 
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The professional approach to 
ri computer forms 

Do you use “off the shelf” computer forms? You may be surprised to find how 
economical it is for us to supply you with forms designed and printed to your 
requirements. And if you’re not sure what you want, we'll be happy to give you 

some ideas. 

Clean edge : 
perforations & 

Single or multi-part 
3 EASY STEPS TO SAVE MONEY 

Printed to your requirements 
Design & artwork service 1. Put a sample/details of your forms in an envelope. 

2. Fill in the coupon below. 

3. Post to us at the FREEPOST address below. 

a N Do it now before you forget, and we'll send you a 
iN quotation ready for when you need to order. 

A4 size ei . 
Printed in 1 or more colours 
Choice of paper type 

& 

SN ADHESIVE LABELS “ 
or phone for immediate attention 

Continuous or on sheets for word processing (0268) 684635 or 690789 
Plain or printed to your requirements 
Many sizes available The Use r Frie ndly Peo ple Many stock sizes 

Please send me a quotation for the enclosed forms/details. 
Your name Company. eeeeese SSeeooee 

s3°°S3838s 3s 
3383 $8833 33 33 

3 # : Address 
HG HENRI: HHH Telephone __LI Please phone me [1] Urgent 
ek rr ne ‘ Please state on enclosed forms what quantities you require quotation for and their names (if not obvious). The Computer & Business Forms Company Send To: C.B.F., FREEPOST SMU 321, 38 Dovervelt Road, Canvey Island, Essex SS8 1BR 

Used in universities, industry, 
GROUP SEVENTY - GROUP SEVENTY - GROUP SEVENTY and the home 

METACRAFTS 

GROUP SEVENTY - GROUP SEVENTY 
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ROUP SEVENTY - GROUP SEVENTY - GROUP SEVENTY 
the language of the 80's 

Metacrafts FORTH is the most comprehensive and efficient 
implementation of the FORTH language available for Apple |! 
computers in the U.K. It is extensible, powerful, transportable, 
compact and ultra-efficient — definitely the perfect replacement 
for outmoded and inefficient BASIC. 

£79 incl. VAT + p.p. buys you the basic system comprising 
compiler, screen editor, debugger, assembler, utilities, DOS, 
FORTH—79 required word set, strings, turtle graphics, 170 page 
manual, customer support and more. 

For an additional £17.25 incl. VAT we can supply a full floating 
point package that includes all the standard math functions. 

The system runs on any Apple Il+ or Ile with 48K RAM + 1 
disc drive. 

Write/phone for further details or send cheque with order to: 

Metacrafts Limited 
144 Crewe Road, Shavington, Crewe CW25AJ. phone (0270) 666274 

BBC ‘B’ Microcomputers 

Acorn Electron 

Small Business Systems 

Disc Drives — 100K to 800K 
Printers: Epsons - Smith-Corona - Seikosha - Olivetti 
Monitors: Colour and Mono 
Cassettes, Discs, Games Paddles, Books, 
Listing Paper, Word Processors, 

Up-dating and other support services 

OUP SEVENTY © 

Group 7O Micros 
208 MAYBANK ROAD, SOUTH WGODFORD 
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THE WIZARD’S WARRIORS: A fast moving 
game that matches developments in your 
skill as a player by becoming increasingly 
more devious. By offering to you the full 
range of options you can choose how to control 
your warrior throught the maze. A full 
implementation of this program enables such 
features as a continuous series of sound 
effects, arcade quality graphics, double-point 
scoring, and-for the very artful-bonus lives 

FORTH: A full implementation. Ideal for 
writing fast moving arcade type games. 
Allows the full colour and sound facilities of 
the Spectrum to be used. Future Microdrive 
enhancements will be made available. 

ADVENTURE ONE: Features a save game 
routine as the game can take months to 
complete. 

‘A remarkably good version . . . well 
worth the money.’ 

MAZEMAN: A fast action m/c game that 
reproduces the spirit of the original 

CHESS 1.4: Ten levels of play with this m/c 
program. 
Good graphic screen display. 

‘In a class of it’s own.’ 

INVADERS: Very fast m/c action. Includes 

SY24 5BA 

24hr Ansaphone 0970 828851 

WHICH MICRO? SEPTEMBER 1983 

.. Sinclair User... 

‘1S very accurate and fast.’ ...Which Micro?... 

...Your Computer... 

mystery ship and increasingly difficult screens. 

7 MAES AFALLEN, BOW ST., DYFED, 

Spectrum 
- £4.95 

Spectrum 
£14.95 

ZX81 £5.95 

Spectrum 
£4.95 

ZX81£4.45 
ZX81 £5.95 

2X81£4.45 

Signed 

fomer 
i mechien cox 

thi haxcewe Lisa ogi: 

eg | e2 _t 

Commodore 64 Machine 
Code Master 
This extraordinary book 
opens up a new world for 
those interested in machine 
code programming on the 
Commodore 64. 

TheWorking | 

2. 

Working Dragon 32 
A collection of Basic 
programs and routines 
introduce word processing, 
music and shows how to 
mix text and high resolution 
graphics. 

Working Spectrum 
A collection of sophisticated 
Basic programs and 
subroutines including Unifile, 
Renumber (Gotos and Gosubs) 
and scores of essential 
routines. 

Working Commodore 64 
More advanced programs 
include a word processor 
and text editor, a music and 
sound synthesizer and sprite 
editor. 

Dragon Games Master 
A carefully structured book 
about writing games 
programs from the simplest 
to the most complex 
programs to rival 
commercial software. 

Functional Forth 
For the BBC Computer. 
Understanding your 
computer with Forth. 

Please send me 

Working Spectrum a 
atro.soeeacn. 

Functional Forth — 
For the BBC Computer. @ 
at £5.95 each. ____.. ee ciate. 

Working Commodore 64 
Beco. so each. 

Name 

Address 

We can normally deliver in 4/5 days. 

Dragon Games Master | 
at £5.95 each__........_. ie eet B 

Working Dragon 32 4 
at £5.96 esthetic Ay ie 
Commodore 64 

BE, Fy ed CTT that cates, Sonn 

| enclose a cheque/postal order forf__-—=s CSCC le too @ 

Machine Code Master 2 9 

Sunshine Hobhouse Court, 19 Whitcomb Street, London WC2 7HF 
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FAMILY PROGRAMS: 8 games/education/utility programs. Suitable 
for all the family £6.95. 

FUN AND GAMES: 10 games for children of all ages £6.95. 

LIVE AND LEARN: 6 educational programs. Suitable for the older 
child and adult £6.95. : 

CITY DEFENCE: Exciting missile command game for one player with 
joystick £5.75. 

QUIZ PACK: 500 word vocabulary. Word quiz and crossword puzzle 
generator £3.95. 

INFANT PACK: Pre-school education. Learn the alphabet and simple 
counting. 100% high res graphics £3.95. 
JUNIOR PACK: Learn maths tables and word recognition the fun 
way! £3.95. 

EMPIRE: Defeat the evil Dragon empire before it destroys the world. 
With 7 world maps and 8 difficulty levels. Stategy game in high res 
graphics, for all ages £6.95. 

PUZZLER: Jigsaw puzzles were never like this! 4 puzzles, 2 levels 
and 4 degrees of difficulty. Suitable for older child and adult £6.95. 

Available at Boots and all 
good software outlets, or by 
mail order (send cheque/PO) to: 

SOFTWARE 

ea 
Electronequip 

(Authorised BBC Dealer and Service Centre) 

BBC Model B Micro Computer ..............-. BBC 
FREE CASSETTE RECORDER 88C 

ORDERED A FREE CASSETTE BBC 
RECORDER WILL BE GIVEN BBC 

(WHILE STOCKS LAST) BBC 
BBC 8 BBC Model B with Disc & Econet Interface 

3’ MICRO DISC DRIVE BBC 271” Bec Model Ato B Upgrades. -. see 
TRUE FLOPPY DISC VERY FAST. BBC 28 Econet Upgrade for BBC Steen ee eee 

80K FORMATTED CAPACITY. 8BC27_ Disc Upgrade for BBC B (inc fitting)............. 
eee ou . BoC 14° Colour Monitor . 2.2... oe 

lia oe peichiid wie BBC 33 Sanyo SM12N Green Monitor 15MHz........... 
BBC 34 KargaK12G Green Monitor 18MHz............. 

eee: eve BBC35 KargaK12A 12” Orange Monitor a iiniiesc 
BBC 41_ BBC Single 100K 5.25” Disc Drive (AN 

par tl SPECIAL OFFER BBC 43 BBC Dual 800K 5.25 Disc Drive (ANDO2) Ra Grad ety 

WITH EVERY COMPUTER PUR- BBC 44 Single Disc Drive (100K) for BBC (Teac) ........ 

CHASED. PRICES BBC 45 Single Disc Drive (200K) for BBC (Teac) ........ 
400 — 149.99 800 — 299.99 BBC 46 _ Single Disc Drive (400K) for BBC (Teac) ........ 

BBC 47 Dual Disc Drive (200K) for BBC (Teac).......... 
BBC 48 Dual Disc Drive (400K) for BBC (Teac).......... 

SPARIJET PRINTER OFFER = 26c 49 Dual Dise Drive (@00K) for BBC (recole coco 
FRICTION & TRACTOR FEED 
80CPS ATM 2 Acorn Atom assembled 12K ram.............00- o 

/ ATM26 Atom New Power Supply 1.8A...............00 
Sane ener SULT Ad. 8S ATM 21 Floating Point ROM for Atom...............06- 

TORCH 280 DISC PACK Large stocks of software for BBC and Atom, Business, Games and 
800K DUAL DISC DRIVE PLUS Educational. Send for comprehensive lists. All printers, disc drives 
Z80 PROCESSOR WITH CMP- supplied with all cables. 
COMPATIBLE OPERATING 
SYSTEM. COST 897.00 

SEND SAE FOR DETAILS ON 
ANY OF THE ABOVE ITEMS 

Carriage 1.00 or 3.50 

36-38 West Street Fareham Hants PO16 OJW 
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FOR ALL 
one THE FAMILY @ 

DARIN 82 oe io EO 
FUN TO LEARN: Recommended 
education cassette for 6-12 years 
olds. 5 programs linked by menu, 
includes Space Hangman, Counting, 
Word Mixer, Calculator, and 
Codebreaker. Used in schools £6.95 

GRID ATTACK: Can you survive the 
grid! Fast action with machine code. 

RIC 16/48K 
GAMES PACK: Lunar Lander, 
Breakout and Nim. Superb value at 
only £4.95 

PECTRUM 48K 
STREETFIGHTER: Cross the city, 
but avoid the deadly street fighter. 
Machine code action with 8 difficulty 
levels for only £3.95 

GENEROUS DEALER DISCOUNTS — Send now for details| 

SVET a) [cs 

SYR, 
rls 

rm B= ico) Ol 

2 

2 BBC Model A Micro with 32K -.<..... 4... «seu 
WITH EVERY MODEL B BBC 4 BBC ModelA Micro with 32K and VIA.......... 

5 
6 
7 

Large stocks. Prices include VAT. All Upgrades etc. are fitted free of charge and the computer 
fully re-tested. Access and Barclaycard Welcome 

& O i, 
it Electronequip} 8/8/C MRA 

Tel 0329-230670 

SOFTWARE 

189 ETON ROAD 
ILFORD, ESSEX 
IG1 2UQ 

14" COLOUR PORTABLE 
TV/MONITOR 

This TV/Monitor is not a modified 
television as many TV/Monitors 
are, but a 14° TV/Monitor which 
has been designed to perform both 
functions. It has RGB and Com- 
posite video and sound. An RGB 
cable for a BBC is supplied as 
standard. 
Cost 259.90 (With remote cont 
279.45) 

Trade Enquiries welcome 

1 
I 
7 
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ee 
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Spectrum and ZX-81 Mukbus 
Microtext (U.K.) Ltd, 18-24 John Street, Luton, Beds LU1 2JE. 
Tel: (0582) 418894 Telex: 826801 (Letrit G) 
MUKBUS CARDFRAME 

6 Slot Motherboard complete with connectors 
Fully Buffered 64 Way Signal Bus 
On Board Reset Switch 
Sinclair Edge Connector Expansion 
Compatible with Microtext Accessories 
Coming Soon: + + + HH FH 

32K Ram Board 

Disc Interface Board 

Bar Code Reader Board 

+ + + + H FH 

Full 80 Column Video Interface MUKBUS POWER SUPPLY 
Digital/Analogue Board * 2 Metre Mains Cable 
Full Colour High Resolution Graphics %* Illuminated On/Off Switch 
Board * 5 Volt @ 5 Amp, 12 Volt @ 3 Amp. 

* Centronics/RS232 Interface * Capable of Driving Full Bus and Discs 
PRICE £34.95 (including VAT) (plus £2.00 P&P) PRICE £34.95 (including VAT) (plus £2.00 P&P) 

MUKBUS KEYBOARD 
* Professional typewriter style (Nice ‘feel’) 

* Fully colour coded (for ease of function operation) 
* Cursor Pad (for single handed use) 

* Automatic Delete Key (easier to edit) 
* Unassigned Keys (for the engineer) 

KEYBOARD PRICE £39.95 (including VAT) (plus £2.00 P&P) 
KEYBOARD CASE £9.50 (including VAT and P&P) 

Please state ZX-81 or Spectrum 
when ordering or making enquiries. 

EPSON 
MZ-80A + WDPRO-A + FX-80 

CASSETTE BASED WORDPROCESSOR 

“ INCLUDES 80 COL. MOD TO MZ-80A 

* ALL INTERFACES 

“ PRINT RATE 160 CHARACTERS PER SECOND 
“ PAPER FEED . . . SPROCKET PIN FEED AND FRICTION FEED 
* INCLUDING DELIVERY AND VAT 

ony £999.50 
PRICES OF OTHER PRINTERS ON REQUEST 

Full range of Sharp peripherals available. Also software and consumables. 

M S Consultants (Cambridge) Ltd. 
152 High Street 51 Canterbury Street 
Huntingdon PE18 6TF Cambridge CB4 30G 
Telephone: (0480) 51721 Telephone: (0223) 321192 

WHICH MICRO? SEPTEMBER 1983 
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IC TAPE BACKUP 

VIC TAPE BACKUP is a new and unique machine-code 
program which can provide security backup copies of most 
VIC-20 programs currently available. 

ewill backup most types of program, in BASIC or machine-code 

Detailed instructions provided 

eVery easy to use, with audio-visual prompting system 

eNo risks to original tapes 
eWorks with all memory configurations 

eAllowance for load errors 

eWritten by Raeto West, noted expert in CBM/VIC programming 

Price £7.95 (includes VAT, post and packing — no extras) 
Send orders with Cheque/PO crossed ‘a/c payee’ made out to Level Soft- 

ware Ltd to the distributors: 

LEVEL SOFTWARE LTD, P.O. BOX 55, SHIRLEY, SOLIHULL B90 4SL. 
TEL: 021-643 6729. 

This program is sold strictly on condition that purchasers use it only to take security 
backup copies of tapes which they own, for their own use. 
| have read and understood the conditions and agree to abide by them. 

Signature 
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THINKING 
ABOUT 

YOUR 
APPLE ][ 

WE SUPPLY: 
EXTRA MEMORY 
Ramtex 16K RAM Board Gives 34K User Memory without extra software 
Ramex 128K RAM Board Requires SUPER EXPANDER series software 
Saturn 32K RAM Board Requires VC-EXPAND series software 
Saturn 128K RAM Board Requires VC-EXPAND series software 
Saturn Accelerator ][ Makes Apple Il’s speed 3% times faster 

(includes 64K of extra memory) 
Neptune 128K/80 column/Apple 11e Requires VC-Expand series software 
Neptune 192K/Apple lle Includes VC-EXPAND 

Prices start at £75 

SOFTWARE 
EXPANDER 40-column Display with 2 x Ramex 16K Boards 
SUPER EXPANDER 40-column Display with Ramex 128K Board 
SUPER EXPANDER/80 80-column Display with Ramex 128K Board 
SUPER EXPANDER/80.2 80-column Display with 2 x Ramex 128K Boards 
VC-EXPAND 40-column Display with Saturn 128K and/or 32K Boards, 

plus an optional Ramex 16K RAM Board 
VC-EXPAND/80 80-column Display version of VC-EXPAND 
VisiCalc PRE-BOOT diskette 80-column Display with memory up to 64K 
CDEX Training for VisiCalc Inter-active self-training program 
VisiCalc Utilities diskette Improves presentation of printed reports 
VisiCalc Formatting Aids diskette Prints variable width columns 

Prices start at £34.95 

HARDWARE 
Videx VIDEOTERM Board Required for all 80-column display purposes 
Videx SWITCH PLATE Manual switching 40/80 column displays 
Videx SOFT VIDEO SWITCH Auto switching 40/80 column displays 
Videx ENHANCER ]I[ Lower-case characters, and input buffering for Keyboarc 
Videx FUNCTION STRIP 16 Function keys programmable with ENHANCER j|[ 

Prices start at £13.50 

Books — Numerous books on. VisiCalc available — 

Send for complete price list stating your specific interests 

MAIL ORDER ONLY 

UI PARKINS ASSOCIATES (WMSR) 
\ PARKINS) 20 RIDGEWAY, RAYLEIGH, ESSEX SS6 7BJ 
J |\Associates Tel: 0268-743928 

TOP SAVINGS 
ON PRINTERS 
EPSON RX80-—4245 
EPSON FX80 — £340 
EPSON MX100— £380 
DEIKOSHA GPIOOA— S&I75 
SETKOSHA GP250X— £2350 
OKI M80A— £199 
OKI M82A—£319 Pace cuse vet 
Eixellent Prices also available on 
a, range of Microcomputers, e.g. 
Sirius, Commodore Olivetti cic. 
PLEASE PHONE FOR DETAILS ORWRITE TO: 
MAYFAIR MICROS 
65 DUKESTREET, LONDON Wi. TEL:629 2487 
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43/ 44 Hoxton Square 
J > PEDRO London N1 6PB 

. Tel: 01-739 6138 
COMPUTER SERVICES 

CONTINUOUS 
STATIONERY 

DISKETTES 
PRINTER RIBBONS 
CASSETTE RECORDERS 
BOOKS 
VARIOUS ADD-ONS 
BLANK CASSETTES 

BBC MODEL ‘B’ 
SPECTRUM 

ao s RANDOM ACCESS VIDEO CONTROLLER 
You can control all the functions of a video 

COMMODORE 64 recorder under software control, read control 
OSBOURNE 1 pulses and position tape to any location for 

record playback or pause. 

This unique system comes with a simple PRINTER LEADS 
language which enables programming of the MALE — FEMALE 
recorder for any application. ; FEMALE — FEMALE 

SIRIUS — PARALLEL 

OSBOURNE— PARALLEL 
IBM — PARALLEL 

APPLICATION T-SWITCH 
Inter-reactive video system 
Electronic Microfish IN HOUSE 

PRINTERS 
RGB MONITORS 
GREEN SCREEN 
MONITORS 

DISK DRIVES 
PET TV INTERFACE 
PET EDGE CONNECTORS 
MORE PET ADD-ONS 

BBC SOFTWARE 
i MAINTENANCE OF: — ACORN SOFTWARE nen | — PROGRAM POWER Exhibition Demonstration oe 

BUG BYTE Education 
Filing System OSBOURNE GEMINI APPLE 

VIC SOFTWARE (20/64) PRINTERS AND 
SPECTRUM SOFTWARE 

MONITORS Please ring for more details. 

Access 

KN We export to Europe, Africa and Asia: 

cesccce 
eee00 eeeeee e0e0eee 

eee e00@ eee ceeee 

DEPT WMS, 9 TWEED CLOSE, SWINDON, WILTS SN2 3PU 
Tel: (0793) 724317 Trade enquiries welcome 

os Export Orders: Please add £1.00 per tape airmail 

vw SPECTRUM 16K/48K 
VERSION OF Z/MAN 
£5.95 inc p&p ZX Spectrum 

FROGGY 16K or 48K 
Spectrum version of 
Arcade Game with Full 
Arcade Features: — 
*Fabulous Hi-Res 
Colour Graphics 

*Authentic Sound 
Effects + 3 Tunes 

*3-D Logs, Swimming 

ZUCKMAN FROGGY 3 Lanes of Mut *3 Lanes of Multi- 

Onreciney core. Hi 
ZX81 (16K) ZX81 (16K) Score, Time-bar_ 

“ALL MACHINE CODE =f *MOVING CARS, Baby Frog. 
(1 OK) LOGS, TURTLES *"Top 5’ High-Score 

initials table 
*FOUR INDEPENDENT *ALLIGATORS, *Demonstration Game 

GHOSTS DIVING TURTLES poe ae 
*HIGH-SCORE ‘HALL *FOUR ‘SCREENS’ OF must leap across 2 
OF FAME’ ACTION busy main road, then 

* AUTHENTIC *ALL ARCADE onto logs and turtles in 
the river to reach 

ARCADE ACTION FEATURES safety of the river- 
bank frog-homes *TITLE/DISPLAY *ENTIRELY MACHINE THIS MACHINE-CODE 

MODE CODE GAME MUST BE SEEN 

J ONLY £4.95 INC. P&P ONLY £4.95 INC. P&P ONLY E696 NC. PEP 
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iC: EPROM PROGRAMMER MK3 
This advanced version of our Mk.2 Programmer will program 
the popular industry standard 2516, 2716, 2532, 2732, 2564, 
2764, and 27128 EPROMS. Disk-based software with all the 
essential functions for fast and reliable EPROM programming. 
14 functions including Check-Empty, Program, Verify, etc; plus 
6502 Disk Assembler and Assembler Hex-File loading (CBM or 
JCL Assemblers). With built-in power supply and new custom 
case, this is the Programmer Commodore use at Slough! Price 

£299 + VAT including 2716 personality card... 

IEEE BUS-ADAPTOR FOR 2¢-: 
VIC 20 AND CBM 64 Sa 
A superior adaptor at a reasonable price. This brand-new item 
allows you to use standard CBM/PET IEEE disk drives and 
printers with your VIC or 64. Many advanced features including: 

% Selectable default device 

number for load/save 
* MINI-DOS support 

* Batch file loading 

* Gold-plated edge connector * Multi-user bus sharing and 
for long term reliability simultaneous use of the 

serial bus. 

Supplied with instructions detailing these features plus many 
more. Price £59 + VAT. 

JCL SOFTWARE 
47 London Road, Southborough, 
Tunbridge Wells, Kent. 
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They came suddenly — without warning — they 
attacked out planet — viciously and without mercy — 
the remnants of human kind were scattered through- 
out the Galaxy — the outsiders took our planet for 
themselves — built huge ugly cities deep under- 
ground — each city housed their ultimate power units 
— although it has taken 10,000 of your years we have 
gathered together and developed a ship capable of 
flying through their defences — we request you fly 
this ship and deliver the deadly missile into the heart 
of each and every city you can find — destroy the 
outsiders and give us back our beloved planet. 
This is not an easy mission. Complete it and we shall 

be eternally grateful. 
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£5.95 

BYTEWELL 
203 Court Road, Barry, 

South Glamorgan CF6 7EW 
Tel: (0446) 74249 

for the 48K Spectrum only 
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BUSINESS ROM and 
JCL ENHANCED BASIC 

The Business ROM is available for the 4000/8000 series 
machines, and adds 25 additional keywords to your 
BASIC. Your programs will be easier to write, faster, more 

reliable and more powerful. Super screen management 
and input systems coupled with efficient easy-to-use 
relative file handling .... and more. Used by many major 
CK companies who require the best. 

Now, the new JCL Enhanced BASIC ROM for the 700 

series has even more facilities than the Business ROM, 

including fast memory transfers and special screen 
designing functions. Price of Business ROM £80+VAT. 

Price of Enhanced ROM for 700 £120 + VAT. 

ROM PAGER BOARD 
The ROM-Pager is a small board that fits neatly inside 4000 or 
8000 series machines. Fitted in seconds (it just plugs in) it 
provides 8 spare ROM sockets for extra ROMS or EPROMS. 
Simply call the ROM you want with a POKE. Two versions 
available, and both leave the USER PORT free. 3 
ROM Pager 8 allows up to 8 ROMS to share any one socket. 
Price £45 + VAT. 

ROM Pager 4+ 4 allows 2 banks of 4 ROMS to share two 
adjacent sockets. Price £47.50 + VAT. 

_ Phone 0892-27454 
for data-sheets or 

contact your nearest 

Commodore dealer. 

WHICH DISK? 
FILE 1T — FIND IT 

WITH 

COLOURED FLOPPIES 
PREMIUM QUALITY DISKETTES 
100% certified — Timeless warranty 

TEN EASY-TO-SEE COLOURS 
5%"’ — 10 DISKS WITH HUB RINGS 

in smoked plastic library case 
Type 

S4 ss/dd 48tpi s sector 
S9 ds/dd 48tpi s sector 26.50 26.00 25.50 
D4 ss/dd 96tpi s sector 30.00 29.00 28.00 
D9 ds/dd 96tpi s sector 39.00 38.00 37.00 

10 and 16 hard sector at same prices 
8”’ — 10 DISKS IN BOX — soft or hard sector 

With or without hub rings — prices on application. 

All disks are packed in tyvec envelopes, supplies as follows: — 
Single colour: 10 of any one colour. 

Rainbow pack: 5 x 2 Red, Orange, Yellow, Green, Blue. 
Business pack: 5 x 2 Beige, Burgundy, Grey, Royal Blue, Tan. 

Colour pack: 1 each of ten colours. 

Please add postage at: — 
85p per case 1-3; 75p per case 4-9; 50p per case 10+. 

SPECIAL DUO-PACK 
Two disks, your choice of colour, in clear plastic wallet for 

permanent filing. 

$4 — £5; D4 — £6.10; S9 — £6.80; D9 — £8.50: postage 30p. 
Orders with cheques for total (incl. postage) + VAT at 15% to: — 

THE COUNTING HOUSE 
Microcomputing Services 

123 Green End Road, Hemel Hempstead, HP1 1RT 
Phone at any time: (0442) 54845 

Official orders and Trade enquiries welcomed 

WHICH MICRO? SEPTEMBER 1983 — 



ee ST TOT ee ee Tn ae 7 

If you only buy ONE | 
| computing book | 

THIS IS 

CLASSIC! 
An entertaining, but thorough reference source 
with the most readable, comprehensive glossary 

you ll find anywhere. The Good Computing Book 
for Beginners is an essential A-Z of all the facts you 

need to know about computing — and none you 
ai t! 

Whether you're brand new to conimnnne or an old 
hand keen to stay ahead, you’ll score by keeping this 
classic, top-selling book within reach to use again and 

again. 

The author, Dennis Jarrett, is a successful journalist 
who was also founder editor of Which Computer? 

magazine — so his first edition quickly became a 
standard work. Now this new, substantially 

enlarged and revised edition covers the latest 
trends, terms and technology with the relevant facts 
— and ONLY the relevant facts — in plain English. 

Here's another fact you'll find fascinating: it will only 
cost you £2.95! 

Use the coupon below to get your copy right away 
— or buy it soon from your bookshop. It’s the one 

book you'll turn to again and again. 
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We are pleased to announce a 

350K RAM DISC for the ACT SIRIUS 

Give your SIRIUS a drive C which 

is bigger than an IBM, PC drive and 

about 1,000 times faster than any floppy disc. 

Contact: 

Astral & Chambers Ltd. 

99 London Road, Sawbridgeworth, Herts (0279) 725812 

A world of activity for you 
and your Sinclair 

<—\\ Whether you have a ZX80, ZX81 or Spectrum — we can show you 
there’s far more to your Sinclair than you ever thought possible. 

| That’s the active, lively world of Sinclair User — the first magazine 
written specially for everyone who owns or uses a Sinclair 

computer. 
Every month, there is a whole range of games, business ideas and 

bright new ways to learn. There is the Sinclair User Club, with 
special exclusive member offers. There are technical facts, 

development news and advice, plus hints from other users and 
answers to queries — in fact everything you need to be an 

interested, informed and ACTIVE Sinclair user. 
There’s just one problem — Sinclair User sells out fast! So make 

sure you don't miss your copy: order it today from your 
newsagent — or complete the subscription 

form below and we will = 
send it to you direct, every month. 
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SPECIAL INTRODUCTORY 
OFFER FOR THE LATEST 
+ BEST OSBORNE YET! 

e 80 Column screen 
e Double Density 

e Green phosphor screen 
SPECIAL PRICE £1,195 

Quantity discount on application. Normal retail 
price £1,495. MONITORS: 12 inch monitors for _ - 

the Osborne, details supplied on request. 

CONTACT URSULA COX. Tel: 0252 513282/513215 
We also provide double density and 80 column 
upgrade options for Existing Osborne 1 users. 

MICRO & TELEX SERVICES LTD 
105 Mytchett Road, Mytchett, 

Camberley, Surrey 
Tel: (Farnborough) 0252 516766 

DLA are official dealers and authorised service agents 
for Osborne Computer Corps (UK) Ltd. 
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ZX 
TOOLKIT 

The most comprehensive programming 
aid available for the Sinclair Spectrum 
(16k/48k) Adds 11 powerful commands 
including a great renumber facility for 
only .. . £9.95 

From: 

STAR DREAMS 
17 Barn Close, SEAFORD, Sussex 

SOFTWARE 
TRS80 & VIDEO GENIE 
Chaos (16K) 
Dodgems (16K) 
Frogger (16K) 
General Ledger (Disk 48K) 
Kong (16K) 
Mailing List (Disk 48K) 
Muncher (16K) 
Pools (16K) 
SINCLAIR 

(All prices include VAT & P&P) 
Always interested in programs for any of the above 

machines (25% Royalties given) 
KRICON LTD 

11 Meday, Hailsham, East Sussex, BN27 3HE 
0323) 846110 

SPECIAL OFFER 
Star DP 510 80 column. 

100 CPS printer 
£257. Guaranteed lowest price in UK. Original NewBrain software 

ROSCO LTD 

SMITH-CORONA TP-1 
DAISYWHEEL PRINTER $497 
P&P £8, add 15% VAT to total order value 

ROSCO LTD 
FREEPOST, BIRMINGHAM B20 1BR 

TEL: 021-356-7402 

Latest releases 

NEW GOLF HANDICAPPING SCHEME 

BANK BALANCE 

send for our complete list 

CP/M disk programs available soon: 
Printers’ Estimating, Video Tape 
Hire, Opticians Stock Control 

Buckinghamshire HP8 4JR. 02-407 4906 

NewBrain Stockist 

Dear 

Reader 

We would like 

to take this 
offer you an early - 

XMAS PRESENT 

You are invited to book 

3 classified advertisements 

for October through until 
December and offer you January 

for FREE (not bad eh!) All prime 

advertising time too. 

Which Micro? now has a circulation of 
41,000 and it’s getting larger every month 

making us the fastest growing computer maga- 
zine. So think positive and ring Yvonne on 

278 6995 to find out what we can do for you. 
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CLASSIFIED) 
TO BOOK ADVERTISING SPACE TELEPHONE O1-278 6995 
Semi display £8.00 per single col cm. Linage 30p per word (min. 15 words). the terms and conditions printed on the 
3 insertions £7.60 per cm. All advertisements in linage section must be advertisement rate card. 
6 insertions £7.40 per cm. prepaid. 
9 insertions £7.20 per cm. Closing date: 2nd Friday of the month Send your requirements to: Which Micro? & 
12 insertions £7.00 per cm. preceeding publication date. Software Review, Scriptor Court, 155 

| All advertisements are accepted subject to Farringdon Road, London ECIR 3AD. 

HAWK ELECTRONIC TEST EQUIPMENT 
APPLE Illle 1S A MICRO COMPUTER FOR THE BUSINESS 

an 
APPLE li/lle IS ALSO A MiCRO COMPUTER FOR THE ENGINEER 

The Apple Il/Ile is one of the most The new concept in instrumentation can 
sophisticated electronic controllers on the now be explored to cut costs in the 
market today. Using the Hawk parallel — specialist logic areas with Blind Instruments 
interface card, 32 Channels of I/O are suchas the Hawk 32 Channel 10MHz Logic 
available to control and react with virtually |= Analyser fully IEEE controlled at around half 
any electronic equipment, eg. machinery — the usual price for a Logic Analyser, pro- 
control, surveylance systems. viding the facility for DISC Storage and 
Using the Hawk GPIB IEEE expansion card _— Printout of data and formats so you know 
all IEEE controllable equipment can be — where you are and where you were. Expand 
programmed for automatic testing or your Apple to a controller and get the best 

MULTIPLE REGRESSION 
ANALYSIS......... £8.95 

ZX Implementation 
of statistical technique 

— Stepwise insertion and deletion of variables. 
— Lagging of variables. 
— Full statistics and tables of residuals. 
— Range of matrix sizes: 

ZX81 — 2x623; 5x190; 9x33. 
Spectrum — 3000 extra items. 

— Extensive facilities for automatic processing. 
— Data accessible for logarithmic analyses eic. 
— Sample data on UK Money Supply figures 

included. 

ALSO 
automated recording. from it. 

Apple + Discdrive + Monitor £1090 HOMAC Peewee ce « tO.o0 
Hawk 3210 Logic Analyser £2490 ZX Home Accounting System 
IEEE GPIB Interface Card £189 — Data base of up to 1,000 records for 
32 Channel via Card £49 (Spectrum 3000) book-keeping and 
The most cost effective Business/Engineer- 
ing Tool. All prices exclude VAT. 

HAWK ELECTRONIC TEST EQUIPMENT 
Bircholt Road, Parkwood Industrial Estate, Maidstone, Kent ME15 9XT. 

Telephone 0622 686811 for more data. 

financial forecasting. 
— Fast data entry. 
— Manages most accounts: Bank, credit card, 

cash, savings, standing orders, direct debits 
etc. 

— Predicts credit card bills. 
— Up to 93 account headings covering an 

eighteen month period with annual carry- 
forward. 

— Printed or displayed summaries and 
e statements for any account or period. 

— Spectrum version provides for up to 20 cur- 
TLBL rencies or individuals; ZX81 for any single 

. currency only. 
membership of — Machine code assisted. 

Please state if ZX81 16K or Spectrum 48K version is required. 
Prices include cassette and instructions. 

THE COMPUTER BUYERS CLUB Postage and Packing £1.05 
Why not take out membership? David Martin Associates 

TIA Pri Road, Richmond, $ Why buy one computer, rinces wha haa urrey 

tape deck, disk drive, printer Telephone: 01-948 1053 
when we can arrange your 
purchase with those of tens 

SPECTRUM PROJECTS 
DRAGON OWNERS — two new unique 
utility programs for your DRAGON. 
BASIC AID — Speed program entry by 
single key input of common Basic 
commands. Redefine any or all keys. 
Merge, move and renumber any part of 
your program. Cartridge $49.95. THE 
STRIPPER — Deletes remarks, packs 
lines and removes blanks. THE STRIPPER 
takes off all that excess fat in your 
program to run faster and take up much 
less memory. Cassette $19.95. Order both 
and save $10!! All prices in U.S. dollars or even hundreds of others, TEABAET. 
and include post/packing/insurance. ; 
Send Postal Order in U.S. funds to Ce BSPular (pases at 
SPECTRUM PROJECTS, 93-15 86th subs WEALTH! 
Drive, Woodhaven NY 11421 USA. DISCOUNTS STARDOM! 

Tapes, disks, paper, software ii : ; : ete 
ight! now we have got your attention 

at CLUB PRICES have you written a good machine code 
SAE to: program for any of these machines. 

Wanted: Superbrain user with Wordstar. B.V. Edwards at Spectrum 16/48K, BBCb, Dragon 32. 
Why not let us spend our money to earn 

et ee Paddock Lane, Kettleshulme, Soa areata soreareties for the sate of your 
Printers Star DP510 £285 Shinwa CP80 £285 Epson FX80 £409 via Stock ort Che hire . 
RX80 £290 inc. VAT P+P cable (state micro) P.|. Services, 91 port, Ss ; games worldwide. 
Rectory Grove, Hampton TW12 1EG. 01-941 0505. For FREE MEMBERSHIP Contact: Jabberwocky Software, 610 

Washwood Heath Road, Birmingham 
and FURTHER DETAILS B8 2HG. 

still Available JOYSTICKS from £4.50 each 
DIRECT FROM OUR FACTORY 

IN KIT FORM: kit contains 1 switched joystick assembly, 2 moulded case 
halves, fire button, 1. Smetres Score + screen cable, fixing screws 

£4.50 per KIT 
READY BUILT with 9 way ‘‘D’’ socket— suit Atari or Vic 20 £5.95 each 
FEW ONLY with potentiometers and 5 way din socket to suit Dragon £5.00 each 

CONNECTORS 
‘‘D' connectors 9 way female plug or 15 way male plug complete with hoods 

Used for years by DATABASE owners these high Specification handsets £1. 
have 14 pushbuttons to take the strain off of your keyboard. Din plug 5 way 240 deg 
The DELIA 14 comes H two parts. ee bei’ will plug into the A/d to 9 way female plug moulded to 1 metre of 9core lead 
ive ar'a'ogue spring return joystick plus three button functions. ; | ee 
ti is cond part is the DELTA 14B/1 adaptor box which connects the 15 AERIAL SPLITTER SWITCHES ; NN 
pr. ‘ to the user port. This gives 12 buttons on a 4x3 matrix. The (Saves unplugging T.V. Aerial to connect computer) YN 

Sit ling sepects Care eye ee eee Cheque or PO with order, Prices quoted INCLUDE VAT, 1st Class Post, immediate despatch — 7 day money back guarantee. 

DELTA 14B JOYSTICK HANDSET FOR BBC £10.95 VOLTMACE LTD., PARK DRIVE, BALDOCK, HERTS. 
DELTA 14B/1 ADAPTOR BOX AND CABLE £13.95 Callers welcome Monday to Friday. Telephone: (0462) 894410 
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MICROSOFTWARE 

The ba 
't be easy! 

PARTICIPATION — that is the name of OUR game. All our software contains a unique score verification 
mechanism allowing us to add a new dimension to computer games. Every July and January we will be 
publishing a ranking list of the top 1000 scorers in each game with the overall top 100 ‘grand masters’ each 
receiving certificates of merit bearing their position. : : : 

eptember is the last month to qualify for the Black Hole championship. However, from October the- 
sender of the highest valid score each month will win software of their own choice to the value of E50 

_ (0ta 
chal 

K HOLE and VIOLENT UNIVERSE for the 16K or 48K8p 
UEST MICROSOFT WARE, 119 THE PROMENADE, C 

. on our forthcoming blockbusting software. 
Trade Enquiries welcome — telephone 0242-58 


